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finance. élans and to ev?:uate the Federal E\pendlture Dvsngrlt :'?;;;H
’Measure [fEDH) as/a particular equlty measugel v,';ﬁgt'. _;jfjhﬂiyﬂ}f(:f

Aﬁter thls 1ntroduttion, the broad conce .20§‘edutat10nall lhi}lr
;equ*ty 1§L:bec1faeé and dlscussed so that ﬁ%e FEDV can be analvvee  :£K

In the theoretlcal dﬂscu551on of

’

:f eqn;ty are'ldentlflec hhlch are the

SRIETTRRT | Lo n o PR N \ { - i ,,-: .
edrto.def_neiequitywconceptlons. Once alternatlve ecu1ty qon-f
o 4 .. Lo e LN 3 Tt X ‘_ d ‘. K

'"f”“’re 1d nt1f1ed hypbthetlc

al numérlcal medels of Sets of ;xﬁf

S
simpllfled mahner; that the alte*natlve equlty conceptlons ‘can’. ::;;eti*f
ﬁglead to confllctual @r contradlttory) ranklngs._ These examules‘ff_.
“afe set up to show.that the-drfferent v N

alue Judopents_embodled lh:;;laﬂbﬂ
;Jthe alternat1Ve equlty Conceptlons can ﬁotentlally:
‘ Nett

make a dlfference
the concluslons about equlty measurenen+ that~

an_be
wdr wnff;om the}theoretlca'

. b .,‘
~dlscusslon and hypothetlcal models are . “jﬂ
Agaln 1t 1s aemonstrated that value Judgnents play

a:key ble in: deternlnlng hhlch equlty

Ccnceptlons are preferred
‘addltlon, the partltular value yudvneqts

1nheTTLﬂt 11‘Per Pupzl R
E\pendlture Dlsparlty Measures (PPED“S) are h1g

‘ a’ PPEDM and the spec1fi_Q value Judgmelh.gs embodled 1n the FED\[
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Q7The Lhree components anSWer the questlons of who what'géhd;hﬁw'

ffﬁthe equlty'conceptlons 1s about.‘ Sectlons of thlS par°'of;thff
paper areidevoted to, eac‘ cpmpdnentséslthe.fblibwihggb@tiingfbf?f "”
the maJor sectlons shows._g;';“q-*:_ "gn'.,tﬁﬁ_ Lo

”:L f; 7i  r1'0ut11ne of Part II
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_b Schoollng ‘outputs :

Schoollno 1mpacts~s-¥

S quCrlterla R ' A AR
Y R Chlldren and Inputs, Outputs, or Impacts*pi“
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Before beglnnlng the descrlptlons of alternatlve components~"

‘ an equlty conceptlons, we taI\e a b1t of space to further develop.,

the 1dea of each of the three components.;_c?

ﬁ,df? The group spec1f1es the 1nd1v1duals to be 1nc1uded 1n the

dlstributlonal concerns.- Very rarely does any dlscu551on of equltyff"

1nc1ude all the 1nd1V1dualsf both present and future, of the world &p]ze

Often the currently 11V1ng people of a country are focused upon

. \

and sometlmes the group 1s further narrowed by the speclflcatlon of fff

.a reglonal, age, sex, race or other 1dent1f1catlon."'We w1ll

dlscuss the value Judgments 1nherent in. varlous ChOlceS'Of a group_@ﬂﬂ

for(educatlonal equlty'f..f"gf_fj' .ai,.:,_,,

The 1dent1f1cat10n of a- treatment 1nd1cates the th1n0 of .
?alue that 15 dlstrlbuted more or less equ1tably among members of

the relevant group.{ The ch01ce of the treatnent is 1mportant slnce”gbfk

’. .. .‘>




;or no valvcf

'slsanL very meanlngful Impllc1t d1 ferences 1n the t1oatnent_

’Tof concern often lead to confu51on in dlscus51ons of equ1t)

K} : ¥

=fbecause the cholce of the treatment Can change o“c's view of

@ B

,>the equlty of a 51tuatlon.1v”’f;_”j@d}mhfi,":_f;,h"?ie '};_7::»'.ff“

Flnally, the ﬁppllcatron of the treatment to membcrs of

.\ . e Lo,

l_the group requlres the spec1f1caulon of an equlty crlterloq..dTJé'
fcrlterlon 1s one of the most 1mportant components of a conceptlon
?because many unresolved phllosophlcal problens are,enbedded 1n o

.the ch01ce of :crlterlon.. The sectlon on the cr1ter1a 1dent1 1es ;

W

Vthe value Judvnents 1nherert 1n dlfferent crlterla and the stﬁtls-ﬁ.a

t1cal measures representatlye of each set of value Judgments. ,'Q:ffﬂ
7 e

Throughout thls paper we speak of. equlty conceptlons,v"g;éf,'Ld.
‘ther than equallty conceptlons.", Equlty 1s a broader }toncept \ S

‘than equallty _ Equlty 1ncludes notlons of botm equal treatnent K

i .

of equals and unequal treatment of unequals n le equallty 15,
@conCerned only Wlth equal treatment of equals Equallty w1ll not

alhays'be equ1table, espec1ally 1f Group members are not the sane:f”

land shouldibe treated dlfferently ThlS d1 feremce w1ll becom

clearer aswwe “ork our way through the crlterla sectlons for

;1dent1ral and non 1dent1cal chlldren.: . -3}' ; o
N S T
- N B - o
~ s
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There are fOUT ETOUPS that C3ﬂ1d Serve as the focus for a ey

“"\-—t ) j

the chlldren who "recelve" the educatlon; the adults or house-i.>%Q7
holds who p0591bly benef1t from and pay for the educatlon, the
school dIStTlCtS Whlch are the polltlcal unlt throuOh Wthh many

e ~\\

educatlon dec151ons are made, and the teachers g&d;otber employees

[

who prov1de the educatlon

Ch11dren. General Arguments

The ch11dren alone are an appea11ng cholce for-a number .

of reasons. F1rst, because they are soc1ety s 11nk w1th~the

‘,r LR

future, there 15 a strong case for prov1d1no them ffth adequate ““5

and equltable beclnnlngs as a way to 1nf1uence p051t1ve1y the

4 : ' [
structure of" soc1ety s future.'ABducatlon and chlldren 1nteract

1n th1s argument. Educatlon 1s a unlquely 1mportanthserv1ce

z

because of 1ts percelved.effect throughout llfe and chlldren are "'??

1mportant because most people belleve that,the1r llfe chances
K P .
can to some extent be 1nf1uenced by people and events out31de

thelr 1mmed1ate famllles.{ Second the beneflts @f educatuon flow
most 1nmedlate1y and d1rectly to the chlldren. They are the ones
who spend tweIVe or more years of thelr llves im the classrooms <fi_'
"and thus are exposed to the 1mmed1ate effects of the educatlonal ;fp:
‘.mperlence.. In add1t10n, chlldren embody whatewer future effects;.3
the edUCatlonal experlence may brlng and althomgh otham groups‘fff

a

may derzve beneflts from those embodled Ln chlldren, the ch11dren¥;'5




Flnallv ﬁecau e chlldroni ire. 1n many

wayswunable toafend fbr themse1v0° th 1n partlcul unablcvpgi“fr

4H

e 3,

to make good (1£ any) ch01ces 1n thelr self 1nt'rcst sdc1ety"'-=?ﬂ

o; analysls,b(chlldren\as an intergeneratlonal t1e,.as d1rect

dec slons) are general ones that would 1ead to the 1nc1uslon OL

\ .

.~"'

both publlc scbool and prlvate'schoo ch11dr°n.,/ Yet bucause

._ta;.'_ I.

Unlted States governments cgrrentl) h've so nuch{more f;nanc1a1/

L i : v

and regulatory(lnfluence over pub11c schools, there 1s a tenp—u°

t’on to. concentrate on publlc school ch11dren alone._‘ A broad

V1ew of equlty wougd be hard pressed to accept th1 , Governnent B

:regulatlons and flnanclai arranoenents are var1ab1es affect%ng

_equxgy and"can hardly be cons1dered parameters 1n ny general

'conceptlon.. Asja practxcal matter one mlght enp1r1ca11y f1nd

,that pr1vate school childnen are always trebted at 1east as wella.ﬁ

as pub11c school ones and that a’ relatlvely small percent of the'

- i
.chlldren are 1n prlvate schools. In th1s case 1eav1ng p ;vate‘f;“‘
, ; o . Salke .

schooltchlldren»out of the analysls w111 ne1ther hurt then nor g

'have much 1mpact on publlc school ch11dren s equlty The problem-5

_1s that some prlvate schools may not be as‘"good" as’ publlc ones
4

or“lf pr1vate schools are as; good as. pub11c ones, over t1me more *}f

qifldren may Shlft from pub11c to prlvate schools.;_lf“

T




the—equlty crlterlon may epec1fyhard1ffevent dlstrlbut;gn/of

\\ .

§

‘3_:egory\?5 SLbsequently dlscussed end

“i,llegltlnate 1s, ins the end‘\a walue Juagment

h:to characterlstlcs of the 1nd1V1dual\\

f*characterlstlcs of the dlstrlcts where the chlldren re51dv;i

~

”fthe three caterorles by thelr degree of legltlnaty ‘gTheQIEmaindef

f thls sectlon expands on. these c13551f1c tlons.__}f‘L oo
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Learnlng dlsabllltles
Inadequate preschool”

~preparation . .
Health problems~
KSevere physical or. o
: mental handlcaps

U ;fj.ie;‘,Race . > 75',-;Q

Techn01001cal (costSJWj'Nun1c1pa1n ‘
Ec0nom1es of Scale ' - overburden
. Safety Productlon N
Transportatxgn -
{Exogenous;f
1n¢luences on.
prlce ;,js_»f-'

‘Endoﬁeno'é'--'
1niluepc=s}f

Student naﬂdated .1;?1&§Studenu cnosen
: Lo ;Vccat;onal
\;~j'q~_1;g educatlon". o
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Aas'phy51cal and everennental hfneicaps

"nltlon to th 4nece551ty for high r educatlonal reéources 1n or

-

fklnas or chllaren.,ﬂ

. v\ s

.ther han d, chlldren S, characterlstlcs itCh as race,,sex ard'

!acterlstlcs 1n terms of educatlonal treatmen*s. The 111eg§_.“

- - - o a ». V'f ' '.

hthese dlfferences probably results from broad adherenceﬁff“~'

e
othErs thank 1t unnecessary Qr eVen d1 crlmlnatory to c13551fy SRS

by age a d there 1s not unlversal agreement on whether the hlgherk\fﬂ.ﬁﬁg7”
A : : . S o '

or 1ower gwades should be welghtedwmore heav11y ~">“-?,igfrf};tﬁil;txtﬂ

Y

”to achleve a constant 1eVe1 or o

X,
Do o

utp t because OI technologlcal 715 {39f
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{nced to"pl

1de more dolldrs to Lchlevc cqurvnlent_f_
4 A& .

resouxoes bccausc of E/lce d%f:eloncesfx

Technologleal f ctora
lnciu

de'economles end d_Seconom

puplisﬂln the dlstrlct and dr reren.

et
Jproductlon of safet

y and of tranSportatlon, etc. -

, , gthe most often dlscussed factortln-thr atenory
Feaed

of te hn@ﬁoglcal characterlstlcs 1s dlStrlCt size neasured b) 'I~f"

fﬁ numberjof chlldren.chhe questlon can ‘be - P°5ed as %OIIOWS’

-v.

th't shaller dlstrlcgs'have smaller

classes 51nte mhe) have fewer

ere ‘ho cpmnensurate beneflts deered rrom snallervclasses.'ﬂ*”

.Ou%slde of the classroon there nay becﬁigﬁeijhonJingtruétiohalﬁivj”

':costs for smaller dlStTlCtS due to certaln economles of scale

v

there is’ st111 the questlon Of whethe

Lo ;._-_-‘“ . " A L PR o
Q- . "

If cost dlfferences among dlstrlcts of varylno 517e|JG%1ect

.‘- AT

Q output quantlty oxﬂquallty dlfference"then 51ze ad;ustments are

;Fnot aPPropglate 1n CQultY measures,khomever, 1f cost dltferenc s#‘i

amOng dlstrlcts'e 

then 51ve adJustWents are approprlate 1n eduat/ nca51res "#-

,reallty the ”truth"

probably 11es somewhere in oetween thebe two

treme p051t10ns and eYlstlng reSearch cannot glve the preclse1,”

A

adjustments. The questlon of an adJustmenb

for 51ze becomes to

some degree a valuefjudgmentr
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1cs og\scoWQ.due to thc nunucr o-d'

reSCLICe requ rements ffor_'“

‘do._és R

f’.an equlvalent amount or expepdltures or. resourcei/per ch in'
dlStrlCtS of varylng 51ze produce dlfferent outbuts° 1 ;3 be,y;r7'

;léandxfor larger dlstrlcts due tQ hlgher coordwnatlon costs, hcnovel, .

r the serv1ces to the - chlldren\__w '
’ary as. well 'f"gf_ S %'--”f o Lo s o

: Var)lng Sl7e do’ not reflect theSe dlIferenCesamf'*




: _»‘,j' ~ " [_ Lo

o L : -‘7
g1ca1for cosﬂ dlgferentlals.“ Technologlcal or cost dlfferences R
.~. - e N . . ? RN

’.

ngven quallty and quantlty of outpu ; Pr1ce dnfferentrals‘are )/ Ry e
e ﬁhe result of dlfferencesi;n tje prlce per unlt of equlvalent ¢Q?q;!qr,?3

anounts of resources.(_ When;prlce dlfferentlals are consldered fﬂfafh‘

- o B ’

leg1t1mate there 1s usually a dLlenFtlon betheen the causes of

fthe dlfferen{’arf Causes outs1de the d1str s control such
~

-

as geographlc'

PRI . ot

locatlon oredlstnlct student conpos1t10n are con-'

s1dered legltrmate,whlle causes W1th’n the coﬁtrol of the d1str1ct L

'ﬁ sucb as lakltx : ectlve-barcalnlntr are 111eg1t1mate as dls-f;f

T o v N ’

fgussed 1n more depth”in future sectlons.; ?be constructlon of

in ¢ he'ﬂ._'d?_-vé-i.dpnienif

'_‘Pr_.ide’.- ina‘e;ces t}zat- _c'a,ri*f.s:ep-ara-fte_"?t:h-el? c5au$evs- is.

"-:_, ‘ages. . C‘onceptually, there would{‘seem to,_be,.-a'strong crase for

1nciud1ng uncontrollable pr1ce dlfferences as legltlmate dlffer-pfﬁ.f'w'“w

ences, but 1n practlce because pr1ce 1nde1es cnnnot yet be rellablv'V"“

[ A RS .
L - . LR . BLERRY

“fiest1Mated few states take account of such dlfferences.,:"t

Sometrmes tne,"urbanness"’of a dlStILLL 15 cons1dered a

1eg1t1mate d1:f:':f:'erent1at1n<7 character1st1c for,chlldren.. Often the'

Ce

arguments that urban d1str1cts requlre more resources per un1t of
1[-output revert back to already d1scussed characterlstlcs of ch!1d~-

.ren (hlgher proportlons of hand1capped b111ngum1 poorly prepared
etc ) or of the d1str1ct (dlsecononles of scale, more resources

.: : . LR I U

ﬂ needed per unlt of securlty,_etc )*'1n wh1ch case urbanness 1s ‘Jﬂy¢‘fpgﬁm

R G U

merely a proxy for these other dlfﬁerences.u Some people think that
1n addltron to the chlldren and dlstrlct characterlstlcs, urban

..strlcts requlre more resources bec-ause of "muum:ucrlpai overburden"

!-. .




"to flnance serv1cés other thanueoucatlon. Therofls no clnar cut

-‘...

~gjconcensus about tne incluslon of. thls measurc ln the lcwwtlnate

'7cateﬂory, 1n part because 1t replesents a problem hlth rovc uos'f

. K . ,r
ey

:rather than expendltures and 1h p rt becnuse the plOb]cm may"‘”'

”ZserV1ces othér than educatlon more than 1t aercts

ax -

" ,eduCatlon.

'now classify d1str1ct wealth as ‘an 111801t1mate ’ suspect” H:;;;;.t

Efforts to achleve flscal neutrallty are alned

,characterlstlc.f

School Program Characterlstlcs

Kl

A f1na1 catecory of dlfferentlatlﬂc-Fharacterlstlcs is

gbased on the k1nd of prooram the'chlld enrolled 1n. Fof example,

Conceptual1y because Costs are alwa)s a functlon’of the Qhalltv E
and quantlt) of output produced Vocatlonal educatlona1 programs

‘need not be costller per c}u‘ld 1f output l‘evels are set 1ower_._

s S
For example, class 51~e or t1me spent on machlnes 15 a varlablc,“ S
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The Drev1ou;l) congldelnd dlfférentlals.hEICE‘ 3 H{,T,

:out51ae the 1mmed1ate control of ‘the. ch11d (i e., handlcap)‘or ﬂ;hfﬁ ;;;-?

!;fdlstrlct (Lﬁe;;151teb and thus program enrollmensicifferen‘ ?lst ;fi;rfgt
- ﬁ)dlfferent conceptual ba51;._ht:;51i}f{1]ﬁf}7"’§hlfﬂf,;f\‘{f:fT‘

dlfgerebtlatlng;'i?f

7’ Tablo 1. It shOuld be

'fﬁrel,erated that all“the cla551f1cat1Qns are,to sone}extent Valhv=w;ﬁ

hants and the partlcular ch01ceé mude~rn)the paper r'flec+'F;A? |

v

'eiauthors' Judgments about/currently acceptable c1a551f1cat10n<
2 - . S . ‘ L . P B §

fe dlstrlbutlon of LL goods‘and.:erv1ces

amongfall members of#soc1ety mlghi be~c0n51dered an approprlate"

Tk . . ‘.'.
: ~ -

unlt of analy51s.h"'? e :f'ﬁ‘aw'ﬁj“i"

'}Anotner verslqp of“thls araument nlghf v:ew cnlldren as-

; v'.
-
ht.

the'property of adult ’but of no 1nportancn,tn th01r'ohn ri

¥
O

‘ire propcrty\rlghts could_g\tend'to chlldless adults: BecauJe,h:

',areﬁts nost oftenhllve together w1th th01r“ch11&ren,iall aQulta

and chmldren could be grouped fn,b houecnolds_and the houscnolwu‘:
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?_all other publac and pr1Vﬂte goods épo serV1ces und l

~“ould~then be on tbe dlStleuthn of totel conSUMptlonf
y v . : = . B ..

from the prOV151on of chlldren 3 eaucatloq.,

s S w
Lookln“ ahead 1t 1s cleer that'the loch of the use '31.*

'TQhouseholds as ‘A un1t of analy51s, arcues

'jthethensufes,Houseﬁold‘

ffrewtment 1s 1ncon51stent w1th the ratlonale for‘households +hat
: \' s e .

;1s.based on the 1mportance of thelr overall nell belng, unless IEFlvaLW

_chlldren s educatlon 1s the only de51rable good:that can be‘~§ f:j,f’;lfp

' The school dlstrlct 1s sometlmes USEd-aS Fhe un1t Of analysls ';Qlﬂ

e ‘e

1,There/are two arngents.that‘k

can be made for thls cb01ce.ﬁ One 15 tbut polltlcal Jtrlsdﬁttlons{u:.;ﬂgfi
as presently formulated momb;ne groups of pEApIe (chlldren orfﬂ}*" a

households) 1n way@ that make the croups comparable . Behlnd thls

* o
N

ﬁf a551gn5 welghts tollndlv1duals and then comblnes the 1nd1v1duxls o

'.3_

‘.nto groups whose d;iggregated (s‘ummed) weaghts a're 1dent1cal Ip_f L

other words;;larger dlstrlcts nould 1mp11c1t1y have 1ower Valueg




3 'Le rb 1 un1L Jf:"”'“

.- ‘(" E

“{but not necessarlly fpr;edutatlon eqult jso 1t 1s reJectedv

ﬂ_teachers. Although generallv 1t 1s the. 5

I

Other reasons for concrgerlng them,f;

.- . - (-

t

spec1a1 would seem to derlve from the value of chlldren 3} house-;f;g*

o

hOIdS as the unlt Of analy51s.1 Forpexample, it mlght be de51rab1e'“"
f e : B
to treat Leachers falrly ln order to mlnlmlve the lncentlves for RN

i

SRR

good teachers to mlgrate to "de51rab1e" échools But th .

ERI!
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;hcuseholds. All chlldren and all bouseholas ale more encompa551nﬂb-’“:

han publlc school_chlldren or households’ylth chlldrenJv The- ﬂ¥, ¥

fmembers of soc1ety, rather dlrectly or 1nd1rect1y Because value1°

L3

;*‘l&ments are’ 1nvolved 1n the ch01ces anonu the fOur v1ab1e groups,

?the*supgrlorltyﬁquone,cannot be objectlvely determlned

ERIC
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; Treatnents .. - - F T AT ek iy
PR ‘ .. \ T R e  V
531ntroductlon . ; . : SRR
The.flrst component of afconteption of equlty, the oroups é’

focus, was descrlbed

groups; 1s dlscussed In other words, f1rst equlty for whom 1s'f:"

'ﬂ’xamined now equlty of what As ‘was the case ear11er the pur—.f}"

often the expre551on “f partlcular"value Judgnents.\ Ourualm 1s f;ﬂff

i not’to 1mpose a set of values but 1nstead to p01nt out those that

1;are’embod1ed 1n each treatment Thus at t1mes we often stop B

?fshort of labelllng a. characterlstlc of a treatment as an advantage_

br dlsadvantage 51nce one person s advantage may turn out to be-f

another,person sfdlsadvantage.‘gl-”V"'




'inkedeith a sub set of the groups dlscussed 1nu*he p,eV1ous

;fsectmon we w1llfexam1ne the treatments separately,, s was thc case

;;for the groups,gand then 11nk partlcular groups and treatnénts

x

‘ the followlng sectlon where spec1f1c equlty'crlterla are fcrmu-:
.,_@ . .

‘1ated We turn now to the set of cr1ter1a used to assess the

33a1ternat1ve treatments.d

4:Cr1ter1a ror the Eva‘uatlon of~Treatments

We have 1dent111ed flve CTltCI afthat'can be used to. ev luatc:?

. ‘ .

{yalternatlveztreatments that W111 form a component of a conceptlon

;Qof eqult) The flrst three cr1ter1a are relevant for treatments 1nfi

}ﬁan equlty c0ncept10n 1n any c1rcumstances.5} st we examlne
?,whether the treatment is" what we deslre to bP equal at a conceptualcﬁ

f{level. ThlS cr1ter10n forces a reVLew of the values that are

521nherent 1n a partlcular treatment Second he evaluaté whether

: - f-
;fthere are methods that can be used to measure thc treatment 1n

4\
e,

fﬁquestlon._ Some concepttally preferred measu*es nay ccf} reason-
‘ - l?‘ L
.ble measurement._ The th1rd cr1ter10n asks’

-~

k.1n_question 1s llnked conceptually and emplrncally to what w

vj-h;ait"h.,éjr “the: t’ré at"me-ntjl"‘_. .

St

."de51 @ to be equltable assumlng the treatment 1tse1f 1s not e\actly!p




Jh‘-.

: \-
dre e\lluat

sa Yf

\ote that thls chterlon woula not b' neces

gVcéptionﬁlgﬁtbwbédohe»partuoffa:Federalﬂﬁrogramfis§WHchefﬁfhg}éqﬂ :
wo e A T : L T TR R T e
are’ conparable da a avallable fo* measuremenr of the ‘*eatment

Whlle thlsicrlterlon 1s rather

*forbeducatlon 1n al1 states

1t 1s an obV1ous con51derat1

iwpragm tlg, as” opposed to conceptual

The f1ve cr1ter1a are nort.,;wj

‘ for.pendlng'or on colno leglslatlon.
3¢fuily ekplalned in thws part before we examlne the spec1f1c o _

-..-*_treatmentS-.- T
a. Is the treatment what we de51re to Le equ1table7
natlon or

S e

iThls f1rst cr1terlon, or questlon, forces an e\anl

: : / e \' L
for one treatment ovcr another, but leav1ng 351de the other

ERIC
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jto cons1der three types of educatlonhl o, eatmen*s

\.1 . [

'~nputs,'schcolln~ ou.cuts, and schooﬂ"rﬁéffgf

giSchool1ng 1nputs can be

thought.of as those resoulces.*;

OT. € equlty of‘school 1nputs 1s con51st°nt w1th the 1dea

that a'lﬁchlldren shoul have access to ’or the opportunl ofﬂfc

SChOOllnc 15 PUbl1c1y:‘.'~”: SR

v)ﬁpr0V1ded and thought to be a key determ1nant of outcomes 1n later 3f

jllfe so that 1nequ1table schoollno 1nputs could lead to a poten~3

h .

1ally unJus@ advantage for some ch ldren._ Furthermore, school1nc

.ﬁl1nputs may be d1rectly related to the process of scho lan and 1t°"'

;Qimay be unJust lor ch1ldren to spend tuelve years of the1r llmes

/* ~ff'

}:in dlfferent1allv sat1sf 1ng publ1cly plUbiued Lnstltutlons

A conceptualpreference for 1nputs as the treatment 1n a{

jfconcept1on of equlty 1s not necessarlly synonom@us W1th equal

<

:VschOOllng 1nputs.:'Equ1table schoollng 1nputs m&y be conslstent .

| WIth 1neQua11ty °f 1pput5 if;. for exanple, certaln student charac4*”

terlstlcs such as. educat1onal or socloeconom1c background

nat1Ve language or certa1n school character1st1cs such as slle or
r‘

progran type are Judged to be leg1t1mate chalac*erlst1cs for

_d;;ferent1al treatment Also the equlty of scdmolnng 1nputs ﬂay

iiffer to an equ1table proce#s that may or na) not lead to an
,eQual outcome..‘fh:d; o i T SR




”-ccognltlon 01 'Llfcxwwt f\nz ttrr1st1cs for-JudgLng

Yo °f JHPUtb atcm' fro a contn fo schoollng outpuﬁs.__
- . R \ /_\ o ?:
here cqual schoollﬂg Ln,ut' 1zc Hc1lc\ed to produce dlfferent

uudgcd to be equltable.

an alternatlve to focu51nu on dl Eerentes.ln 1nputs, attentlonlf”r

e, 1d be dlmecteqfat the categor) of schoollng.outputs. Schoollq0h31

e

\ ts‘that could be consldered in: th1s conceptuﬁl category

’"hlevement or sklll levelsquraduatlon rates, or col;ege I

.ﬂattendance behav1or If we 1eave neastrement andxdata problems

e

;';,{aslda and treat them 1n sectloas t0'follow,_a conceptua“ prefe*-jﬁ

R

f,or 1nputs s1nce~the use ef outputs does not requlre spec1f1C‘v"

‘tentlon to the factors that cause output dlfferences._‘ That 1s,

/reatment 1n an eQU1tX:§pnceptlon.. Houever,'lf we use ‘an. outputf]r

¥

'Lsn may not have to be exp11c1t1y 1dent1f1ed 1n order to measure

,equlty'

-




ner ases«ln outpht'leversror equal marﬂ1na7

to our concep_lon of equ1ty

A conceptual preference for schoolJ.nfr 11nacts

,:f

fﬁf" f1nal type of treatment we. conslder

- : ./' PR
1s con51stent hltn a. mcr
'ﬁ:soczetal as opposed to school focus.

Schoollng 1mpacts coub

,clude the current ut111ty recelved from llocat1ncr resources to

'?vschoollnv and all other goods,

or”the future 1npacts that schools
(G

These future 1mpacts could 1pc1Lde,“@

pare;belleVedlto affect

LN

’earn1nos or 1ncome,*soc1al status, or satwc ctionﬂorfif“

ThlS conceptual treatment 1s more renoved from h;

.soc1etal factors w1th1n

«the treatnent 1tse1f

;1s the assumptlon that e ulty of thes

!

e Va'f i-&.b165_r:i.',s..?dié's'i-tezdf 'é_.fjiid}’i‘f'

?fceptual treatment may be V1ewed by many as a“"strah-

”;1nclu51on forces us to exp11c1tly mxeshoh uhether oi

#concerned Wlth the 1mpact of schoollng,

the allocatlon of resources

-or the outputs of the schoollng process._ﬁ

_Jto schools,

v ”b Are methodsnavallable to’ neasure tne tleatment T_” 5

The de51re to gxamlne and not merely dlSCUSS the actual

equlty of educatlon or% con-'

school f1nance plans" leads us to a

,jf751derat10n of measurement heasuremer*-inc1UdeS a rellable and

,;,Ivalld quantltatlve assessment of a treatwent, preterably 1n‘a

1g51ngle un1t of measure that has cardlnal (or 1nterval measure—

ae

isﬁment propertles), ,Inf;df

and that is comparable aércss 51tuatlons;

ERI
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fTOns**clj

: phat 1s rellable an \\al' - 1he cog t?éx;

'ﬂhe no 1on of m asurcn snt

v*ehrn"'relﬂahlllt\ is e
. /*”-- T e

'ly;'accuracy,'or-preclslon. 5 On the.otrcr

the concept o) valldlty is con

N .
&

. ' \
»hether the measure hs capturlng hha

[erned with: the quest on’. of R
Y /*

we are 1ntend1ng to c 1'\'cur

- D -

.51ngle measure for the treatnent cones

“l need an 1ndex h.tjcarllnclude contr1bu~'

varlo's conponents. However,,the eX1stence of ‘a

3reatrent 1s'a necessary but not a suff1c1ent

LIERY

fcondltlon for compa‘ablllty across unlts._ In addltlon,.we need

ol -

In thlS case the problen of 'tiif
. AT D v
_wust be/con ronted. m,j-.ff :'f.ﬁT' Jk
-'Next the measure shoulc have cardlnaJ 1r0per {1nterval e
: - /a*** i e
'a e propertles) |80 that dli'ferences between two measurcs are
» /**"G"‘{ o .

ANy ThlS property 1s con51dered more demandlng

Q

ERIC
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Flnally, after the aboVe mentloned measurenent cr1t
Con51deféd b

r La are
« I.“‘ Lt

thereﬁstlll may be some add1t10na1 Value Judgne

3

For example, when we ﬂeasure ”studenus”fg_if?

we. haVe a'number of Optlons such as membersblpjversus atten

oancef_j

, :} . - | S
31n terms of re11ab111ty, Va11d1ty, caralnalrty,_comparab lxt“vl,

Is the treatment llnkea to what“ue;desire?to~bef S

-i“'-. 4‘50

tually preferred

Thls 51tuatlon may occur,

ﬁthe data for the preferred measure are unavalrable, or the*,f

Eﬁdﬁlncentlves that follow from the use of the treatment are not prewyvr

.

i;dlctable or llkely to be beref1c1a1 If the treatment used 1n

» &,.

the equltyiconceptmon is not the most preFerred

-

then we can

xamlne the llnks from the ut111"ed treatrent to tne prerer ea

Rf tr atnent both conceptually and emplrlcally Concsptual llnkar sh"t

g:«are based on our theory of how the educatlon svstem a
:J‘>perate'; -

_not mean w

nd SOCleL]

HOWever

Just because we belleve a 11nkage enlsts does

e. caniemplrlcally denonstrate 1ts presence.a- nererore?




ethervthe 11nkane 1s emplrlcall) 1obust unve1£f1ab]c;or some—-

'Our evaluatlon on;

inhere,ln betwecn.; ’115 crltcrlon wrll be

l.'

uelectlve and”ae hlll oftcn SUTVC) reﬂ€

ews b) oth01s, 1n somefj

‘ﬁcases uc w111 only show that there 1s reason to be11e that the

'11nkage,may ex1st under certaln c1rcumstances.u

jijlf the Federal 1eglslaélon 1sf1ntcnded to.-
S motivate certain behavior, is.the treaﬁment
B ' f the, states and local

””jeducatlon acencies

proorans that move thelr edutatlon systens touards oreater

.equlty then the tr;gtment used 1n the 1eglslat10n should be capable

.f be1ng 1nf1uenced by state p011c1es. Common sense,_as well as.
o”theorles of motlvatlon at theklnd1v1dual level suggest that the
”itarget of the motlvatlng 1nstrument speélfled 1n the Federal regu-

"?latlonssshould be 1n a p051t10n to. do somethlng about the treatment

”zln questlon 1f the mot/yatlng 1nstrument 1s to have an 1mpact ‘gf_

' fOtherw1se, the 1nstrument w111 be rewardlng\the target £or the*con~-Q

_1t10n;of~a"treatment that 1s,not controklable'and hence w111 not

}gbe 11Le]y to chance the target S . behav1or , Th;s does not 1mp1y that
L =3 O
”ﬁall Federal programs should be based upon controxlable treatments.~5”

mehlS also does not 1mp1y that the 1ntent of sectlon S d(’) of P. L

5

be81 814 as amended b)h""Lr 93 380 1slto nOth&ﬂL *ehav101. However,

lrtmarks 1n thl_ﬁrhf“'

Jthcw

-

‘3}15 the de51re 1s to'motlvate“behav1orq :the

,ect““niqre appllcablc



levelfofj‘ =

: cahwbbffa-

L

of equlty throu hout—

mf, ata from all school dlstrllts;”students, house-V

'}’f thls 1s not p0551b1e then the

PR :, FEA _.,rﬁ

In" addltion;“there'are*Several 1ssLes thathcome uplln the context“.

*h\of a’ spec1f1c treatment and these w111 be dlscussed as well{

»

Ef.Finally, we do not ant1c1pate that the cr1ter1a w111 lead .to. one'

best treatment fnstead;'there are 11Lel) to be tradeoffs mnonaf”

the cr1ter1a and the selectlon of a best treatment w111

¢rest On:iH 
the 1mportance;a-7;'""




scboollng xmpacts

umonr thc threﬂ.;“

:‘Of alterhatlvp

ucatlon equlty ublllze
C nceptually,,;:

g;ble;”j f4*?'

e and 1ntan

e of reso
o take prmce




there'arc‘ hree neas

Zrement .
F1rst, there are a. number o maysnto'“

:

‘"count" students 1nc1ud1ng!enrollment 'membershlpkiand attendance a8

*based flgures.; An 1ssue to c nslder 1s whether a11 states

fshould (or could) use the same measure and whether one neasure

-funond there 1s the 1ssue of student

i
‘n

e ghtsl Varlou

Qfmeasurement uestlon a a1n 1s w e er a helohted or unwe1 hted
. g

,4"".':_[~vstudent measure should be used and whether there should be unl-'v'hi o

! .- {»1

'/ -
K

"formyty across states or in states over t1me. The thlrd measure-ingd

;;to the stud@nts as measured

;fresources are 1nc1uded»1n the numerator are summerzschool students

et ”A'“-

's"such as thls‘that can’ be asked but we defer dlscu551on

Tesourceé measures

ERIC
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fore we assess the

taThese 1ndmv1dua1 sou*ces can be d1v1dﬂ

! hE SR My :
utll*tles and malntenance, tran:portatlon, food Serv1ce,

.s-Sues do--

o the &b eibpme
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.Y

across statcs L

. - ._.,‘.,‘.

rllfflcultles;but these should be mlno;_withjnfstu;es

and dont L

R L

If 1nputs measured in’ terms of resourcns aze rhqr wé*dcsi:c,7

then dollar medsures may not be pcp¢n~tl> Vallc. DOILdlS”innﬁl‘ ’

measurn resources across educatlonal u11ts 1r these

dlfferent prlces for 1dent1cal resources. These prlce ulffe~e;ce_="

may be more pronounced ln some states compared to others bu*

llkely that some pr1ce var1atlon occurs in every state ;. lot egthat;i“‘*

unlts Fage 0T

i

measure can 1ead to Valldléy problems For e\ample
\

be made that certaln expendltures (or revenues that

y: all unlts 1n state then thls \alldlty problem dls

‘f_all resources of 1dent1cal quallty:can be purchased at tr:]sam'

nears,

'iThe select10n of the exact revenue or‘e\pendlture dolﬂar‘“éf;

a case coul

are'Spent on

'the.se expendltures) such as transportatlon or revenues such as

tegorlcals for food serv1ce should be excludww

from equlty

';measures If for other-reasons thesa expendltures or revenues

]

:pane 1nc1uded thls could lead to a va11d**v problem

There does not appear to be a- problem of cardlnallty or'.

pthe measurement of dollars by a. 51ngle 1ndex for each educatlonal'

?unlt when dollars are used as the treatment Howover

jmeasures are employed both problems across educatlonal unlts sucb

as dlstrlcts. Rcsearch on these problems has not yet proceeded to

rthe p01nt where e1ther of these problems can be quantlfled e\ct_t"

there 1s some ev1dence that prlce varlatlon can c°us

A
1n the value of certaln equlty measures :

AN

B s IR
. .

(W
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?a.i[?‘ The nert cr1tc110n evaluates the t1eatnent's effects on e
other treatments tbat_are of concern.' In thlS paper we do not_fi;*
reV1ew the exten51ve llterature that attempts to assess the

effects of nore or 1css dollars per student 1n an educat10na1

un1t From the Coleman report o forward researchers have tr1ed

e the effects of 1ncreased dollars and the most
approprlate summary of the f1nd1ngs to date 1s."1nconclu51ve."
VHowever,‘there has been some recent eV1dence that suggests that
“a llnkage between educatlonal spendlng and ach1evement or1entat10n,i
Verbal ab111ty,\years of completed educatlon,'and average Wagesjufl

jor earn1ngs may erlst.,(' That 1s, 1f a change to a’ more _f"

ﬁeou;table dlstrlbutlon.of dollars leads to more dollars for thosef:.
hho preV1ously rece1ved fewer dollars ot schoollng lnputs then we

‘2’. have some reason to be11eve that other treatments such as S
lschoollng outputs and schoollng 1mpacts may also be affected

?Slnce dollar measures of 1nputs (w1th1n states) are found in. many,i
:1nstances to correlate Wlth Verbal ab111ty, years of educatlon,m

‘earnlngs, et ";'1t may be that changes in- dollars of schoollng

. 5 '
lnputs that are Judged to be more equ1table Wlll lead to more_'
‘equltable dlstrlbutlons of other treatments. But thlS conJecturejbw

is 1ncompletely tested and asA1nd1cated .'1n51gn1f1cant effects

A

: ‘ Lo B
_are found in many stud1es. Therefore, wh11e there 1s some ev1dence,

kX

:of the etlstence of a 11nkage between dollars of educa

finputs and other treatments, the eV1dence is weak and the 11nkages

.'1

'should be con51dered possmble but tenuous._l

C e rene



‘i’kid& The fourth.czltcrlon 1s~whether th statcs can control

| treatment measured as dollars of school1ng 1nputs Slnce cduc“-;;
tlonal.unlts such as’ scho%g dlstrlcts aTe credtlons of the,statos

'? and slnce thc states establlsh the structure and cbntcnt of thc
:flnanc1n6 SY§tem for prlmary and seco q“ry educatlon,,there are'”id

almost no'reasdns why measures of dollars of SChOOllP“ rnputsj"sil
SR b : o G
are not con51stent WIth the 1ncent1ve aspect of the Federal -

o

”ﬁThe f1nal cr1terlon of data avallablllty 1s satlsfled w1th

xed success but data on dollar 1nputs are more avallable than'

3.any\other treatment we evaluate so relat1Vely thls treatment

5w
-

1.ran s hlgh on ava11ab111ty ' Surprlslncly,_although data on‘hl
dollar 1nputs are. collected by state related un1ts such as ',l;$~*
Oepartments of Educatlon, _to our knowl dge t}‘ere 1s not a natlonal”-.
“{data set of dollar 1nputs for all school dlStTlCtS that employs |
ffa set of common def1n1tlons.. Therefore at tkls tlme when the
Tiequlty or: equality of the state systen 1s assessed ! data set
‘ﬁof dollar 1nputs nust be obta1ned from state sources .usually |
1fW1th state spec1f1c def1n1tlons that can Vary con51derably across -
?states It should be polnted out th t a unlversal sample at the
?Federal level 15 expected to be 1mplementedj1n the next few years'
/The Federal government -does collect certa1n data for a nat1onal L :
}sample of school d15tr1cts ' but a natlonal_ ample nay not be
Iapproprlate for state spec1f1c assessments | Curzontlv data ale'.f

avallable at the state leVel but de 1n1t10ns ma) not be. comparableﬁ

natlonallY : ;f"lfda"ffdjiw" | -h,.“-‘ffisfél;g ',':rb

Lo
i
'




Q PIJ.CC ad_;ustec. uollar 1nputS'
L Slnce one of the najor problens that orbrnes Erom a con--”q_by
:s1ueratg9n of "\hoollno 1nput tneatments measurcd,as dollars 1s

jthe problem of comparablllty across dl<trlCtS due to prlce-""“'

‘Varlatlons} 1t 1s approprlate to deternlne whether we have

'lable methodologles to adJust dollars for d1fferent purchaslng

pOWer‘&5Certa1n technlques hav' beon developed to adJust dollars

for prlces"’so that we can evaluate pr1ce adJusted dollars as: a

treatment for our’ equ1ty conceptlon .,

-

‘S Based on our f1rst cr1t r1a, conceptual &es1rab111ty,;e
pr1ce ad,usted dollars should be preferable to dollar based
neasures.. Pr1ce adJusted dollars potentlally can measure resource
'1puts more accurately so that 1f pr1ce adJusted measures are -

clearly preferable on the other four crlterla then they should be_f'

preferred ‘ |
| However .research on pr1ce 1ndrces 1s 1n.a developmental
phase and some aeflnlte problems emerge 1n terms of measurement
Flrst 1t appears that a "market basxet" approach to prgce 1ndet
constructlon is: not appropr1ate. If ‘an ex1st1ng 1ndex 1s
utlllzed, 1t may not cgpture schoollng 1nput pr1ce v'rlatlon.zi

Th1s leads to a second approach an eYamlnatlon of ‘the schoollng f?MQ

1nputs themselves._ But 1n th1s case, the measurement of pr1ce_

varlatlon 1s d1ff1cult.s1nce th1 varlatlon ;s caused by both

R

supplv and demand factors and conceptually mc_should only 1nc1ude'

supply factors th1t are not controllable by the school d1%tr1ct .'V

-

'1 a: pr1ce 1nde‘c Interwoven 1n the supply dcmand problem 1s the

issue of 1nput quallty A pr1ce 1ndex should compare 1nputs of
» : T .




e : '... "‘X‘" . . Lo e e o, -. y

e

. 1dent1ca1 quallty but thls muy be 1mposslble ouallty can not

”_.;

'lfbc obscrvec and heasured Most 1eccno rescarch.on prlce 1nc ccs”'

PR

“has utlllzed statlstlcal'econometrlc technlque to. 1dentlfy a,"

Qgsupplv functlon,‘and subseqcentl, a prlce 1ncf\ but t appears.

"f:as thouOh there are st111 slgnlflcant reasurenent problens
B ' In terms of rellablllt), there 1s a oood chancc that an)“
| bartlcular’andex 1nc1ud°s some measurerent error slnce the cow—“'ﬁ
ponents of the model used to estlmate the 1nd1ces'are neasured i
é W1th.error and the estlmated rebressWOrs do mot explaln all theff”
. var1ance ; A'more serlous p oblem or Valldlcy may be appllcablei';ﬁ
to the ~~~~~ econometrlc pr1ce 1nd1ces s1nce tneyi re hlohly dependent
:on Erlorl assumptlons that are very d1f 1cL1t to test Certaln
: of the recent researcb efforts have conpared alternatlve spec1-;"
‘flcatlons of 1nd1ces and found tnat the 1nd1ces-’ can V"I‘)’ sub— ‘
stantlally Thus we are faced wﬁth the questﬂ'n“of Wthh 1nde¥,f
’f_amonﬁ qgny, to choose and whether the chosen 1n ex is more valld
than no. auJustment at all Althougn we may belleve that 1nd1ces‘fv;'i
est1mated w1th "reasonable" assumptlons and w1th adequate data |

N

i.take us closer to resource 1neasures thando dollar measures, we;.f.
are not yet in. a p051taon to. baee these resul*s on ex1st1ng
resear b, Thus the 1ssue of Valldlty“and T?lJablllty rals
d1ff1cult but unanswerable questlons . |
For the most part pr1ce 1nd1'ce¢ have been applled to teacher.s
salar*cs orahages Howevcr, there are other e\pendlture conwonents
that could be 1ncluded 1n the 1nput treatment,,so we: are faced Wlth

.the task of estlmatlng pr1ce 1nd1ces for all comx*onenta of 1nputs '

:_A.

v R I R S . : .
)




.n order to r"(,u.SUI thc trcatrrer‘t ‘An; a c.»_i.n.«ze umt cnt rey un,—'., :

‘o, . . I\'

'fadJusted dollars can be adaed to plwce ad1ustec collur<{ r1l<~_ﬂ?[‘1

/

adwustncnt-technlque; can bc de\elopcd foz uhcse-otnnr ccrp0ncrt,.~'

y Hohe»cr for man 'of these other con rnents thc comautaLLOW oL

}fan 1ndex may be rore d1ff1cu’t than for tedc“crs 1hc'pr ige

)

"gadJusted neasures are card1nal neasules and presumably thelr vse -

'f}as the treatment 1ncreases the comparablllty of the t1e nent {l,}.;_?*

'fgacross educat1ona1 un1ts 1n a State compared to the’use of unad—f[{ﬁ

}diJusted dollars.r But thls presumpt1on stands untestec,-lvrt“er.c'

.1research 1s def1n1tely needed : Ba51cally,fme are at. f stage fv'

& z" I UAIT Y e
lwhere weﬁhave the ab111ty to measure pr1ce adjusted dollars uu -f =

‘ The hypothe51s that pr1ce adJusted dollars are llnlfed to

E;other‘poss1ble treatnents such as school1n0.outputs or’ school1n¢'fw

_ There 1s the poss1b111ty that some o'

:fbetWeen unadJusted dollars and outb

7unad3usted dollars, We must aga11 assume that the 11nkages nay

"

.,

-QWe cannot conclus1Vely evaluate the’ level of this ablllty

I4

,”1mpacts has not been tested in. the emp1r1cal l1terature.; MOSL ‘

f‘stud1es of thé 11nkages between schoollng 1nputs and schoollncfi

AN

3houtputs or;lmpatts udve ut111zed e1tner dOllars or resources. R

“ihe obserVed llnkaoe

:

me's and 1mpacts may be. theivff‘

:.result of pr1ce d1fferences rather than real effec j';But”f"

';there has not been a test of thlS d1rectly so th ,'as we d1d for o

e‘lsto _"; . ,.~ .. .i .‘ '. :;.«l . ’ ; | v.._—.:.‘ [

dn thc cr1ter1a of control the adjustmentv f do]lars for-hfi
ﬂpr1ce effects does not appear to lesscn the de(rcg:of control o
.e treatment that can be exercncd by statc pOllC}’ If states 4
de31re to- alter the dlstrlbutlon bf pr1ce adJustec dollars,_they pk':

can}1nclude a prlce 1ndex An the state uid allocatlon systen ana




L i”w'f}55-¢-~ LT e L
‘here 1s some prccedont for thls 'f'_-.‘; ; e
The aata av111ab llty crltcr10p r 1°cs?sel10us'pr0nlon\_ﬂo“~f““
the use of pr1ce adJusted dollars - Thﬁ-rescurch work to drtc on
pr1ce 1nd1ces has pllm nlly been exploratory and ver} LC‘. "'?th,Q:
1nd1ces are fully developed so that they can be applled 1n‘abfi“:;‘b..
part1cu1ar state for allocatlon dec1slons on elﬂher a state or
federal level Furthermore the exlstlng research has been
'T-carrled out 1n a handful of states so that for most states ff:dd

statlstlcally der1Ved pr1ce 1nd1ces do 1ot EYJStL If 1L turns

out that pr1ce 1nd1ces can be speC1f1°d wltn the dlstrlct ftne {

atlon 1n the models, thep the da naV?be’aVaflable

-

un1t of obse

11:):-2""“‘3‘

wgln.most states to estlmate a pr1ce 1ndex. If 1t 1s prelerable to

PP SN
Py T
[

[
.

use 1nd1v1duals (1 e., teachers) as the un1t of observatron in’ the IR

Qodels tnen most states w111 not have data avallable. -

In e1ther case 1t would be dlfflcult to use prlce adJusted
\v. .
dollars 1n state or . federal allocatlon nechanlsns at . thls t1me

\

untll some of the measurement and data concerns expressed here are,?

addressed As research contlnues, Ve Pay f1nd that certaln slnplef

ﬂ1nd1ces are adequate prox1es but thls remalns to be seen. TIng'

i,

addltlon to the needed research on spec1f1cat10n, questlons such
as whether a part1cu1ar spec1f1 atlon or set of epec1f1cat10ns

.should be employed by each state or whether the ch01ce of a prlce
1ndex is solel) a state matter need to addressed . |

iii. Resources and quallty adJusted resourccs 'i 'jﬁﬂ

— o R

The thlrd way 1n whlch we can measure <c:hoolln<T 1nputs is

9

§ measurlng the resources d1rectly a1nstead of u51ng dollars (or
J

ustlng dollars to more accurately reIlect the purcha51n0fpower@}w"

S




Conceptually,'equlty on the 1nput 51de generally refers to the
.esources ava11ab1e to the other ch:.ldren 1n the schools so that

:f1f the resource based measures satlsfy the other cr1ter1a, they should

4fbe preferable to elther dollars or: pr1ce adJusted doll” syln terns of

”what we’ de51re to be equltable.»ﬂ;r‘flg fff fd'
| Resources can 1nc1ude the personnel 1nvolved 1n the schoollng -
'process such as teachers, a1des, adm1nlstrators, guldance éoun- h

selors, and the non personnel resources such as text books and

'fsupplxes.l Resources could also 1nc1ude part of the cap1t7 costs

‘elncludlng.bulldlngs, equlpment and furn1sh1ngs.» All of these‘ o :"F
.Jresources presumably have an effect on schoollng and could be~
%treated as legltlmate school1ng 1nputs. Slnce we can attempt
fto measure resources Wlth or without taklng the quallty of the

esources 1nto account we con51der both of these p0551b111t1es
N _ , .

4\'. . - '.'..

1n thas part._ | - _
Resources,can be utlllzed as a treatment 1n an equ1ty con-’
1_ceptlon only 1f we can measure them. he Wlll assume the resources f”'
“that are included in- the treatment have been determlned and that ;
'we .are to'assess the problems of measurement There are ‘a '. _
‘number of ways to measure resources, once 1dentdf1ed and these ,f'h
'lnclude cbunting each resource separately, countlng resources B
fseparately but convertlng them to a common measure, count1ng
separately but adJustlng for qual1ty and conver51on to a common

measure.‘ For example, assume there are two resources" teachers

and textbooks. We can count the number of teachers and books

e

.nzt. -0r we can determ1ne the relat1onsh1p in’ resource terms

between teachers and books and convert them to a common measure




'-,:Alternat1Vely, we cmn count separately maklng adJustments for

. *’[» S

7'sf?the fact that all teachers and books may not be the same 1n terms

C:Qtof the quallty of the resource as a schoollng 1nput and flnally,

r;band books.: ;;b

";we can try to take qmallty 1nto account when we comb1ne teachers'

.’. ;

Whlle these fomr measurement technlques can be opera-.f

- [EERN

"d,ftlonallzed such that the rellablllty problems (1 e.‘measurement e

%“error) are mlnlmlzed serlous valldlty problems are present 1f we'

"1bensatlsfactory to only measure these, but even here we must f1nd .

'Za common denomlnator for teachers, teachers a1des, admlnlstrators,

f-lvaladzty of the technlque becomes more hlghly questlonable.'w

"ffmove bevond the countlng separately methodolowy 3:We have a de51re fb

7;for a 51ngle index fmr each educatlonal un1t,_and therefore, the

-

":.ﬁncountlng separately'methodology 1s not approprlate.f;f"Js

A

'ﬁfresources form such a large percentage of schoollng 1nputs it may

)

etc.{ Once We try to comblne personnel w1th other re_;ﬁ'

bf‘LFurthermore, quallty dlfferences among the resources are probably

f .1ndexes appear to he serlqus, although less serlous 1f we measure

"2°one resource such as teachers or profe551onal staff U

1mportant and should‘be taken 1nto account, but a valld methodo-ﬂf

., ,

‘iflogy for measurlqg resource quallty ‘has not been developed Thus,}ff

a'.the valldlty problels aSSOC1ated with the development of resource

PR

e i

"'53:'. It does not fbllow from these vallsty questlons that

‘v

'°f¥alternat1Ve resource based measures cannot be developed Pugh et a1.

.,have used resource type measures to conpare the 1nterdlstr1ct dls-"

-ffntrlbutlon of resouxtes across states. ’ Pugh et al use a measure e

“mnggf resources 1n whx:h they count (for each dlstrlct) the number |

' Hﬁof 1nstructlona1 staff members

\at each degree leVel and then

, .

nm'lf--irﬂv fhn nnmh-r n*F 4ne+1-||nf1nnn1 ei--nF-F maacnmae ok nank .



iidegree level by the averaoe salary natlonally for that degree level

ajThls represents the instructlonal resource component converted to
;,dollars, and non- 1nstructlona1 expendltures are added to 1nstruc—;;_
;?tlonal resourCe dollars to produce the1r measure,-"current etpen-'ff(f

;@1n thls measures ar”{flrst, quallty dffferences across degree

¥

[N

:d1tures w1th salarles controlled by degree 1eVe1" : Two assumptlons

other .

r-resources are equal to dollars.':';'u ;;ﬂff?f: Ljﬁc3¢ﬁ57~j7 ;j,ﬂ}ﬂff" i

Thus resource based treatments can be computed as treatments for

"use 1n an equlty concept;on. We can construct a slngle meaSure w1th

LA I SR B . Y s S e --«-'=«J-.- ¥

gcardlnal propertles but the va11d1ty questlons 1nvoIVed 1n comb1n1ng

‘mong part:r.cular 1nputs ha\re 'not been answered satlsfactorlly

(3
the resources to a common 1ndex and neasurlng qual;ty d1fferences

Our next cr1terlon is concerned w1th the 11nkages among

' resources and schoollng outputs and 1mpacts. Thls 11terature, wh1ch

wlncludes the educatlonal productlon functlon stud1es, 1s vast and

/

We Wlll not attempt to summarlte 1t here. ;” However, much of thls

11terature, when V1ewed 1n 1ts totallty, presents a rather mlxed

ffplctnre Q.Most of the studles use sone form of cogn1t1ve test score "}??%j

as the dependent varlable and 1n"n1y some of the cases do Tesource »f}““"

Y

..

j measures under the control of schools haVe statlstrcally slgnlficant )

‘:evidence that the llnkages between resources and schoollngf

Q

,.‘«-,__

effects.p It shoul also be noted that many of these studles use.f;‘w

aggregated data at the school or:dlstrlct leVel whlle a number of

more recent studies ut111~e student level data.,y Whlle 1t 1s too
soon to determlne whether the 1nconc1usive f1nd1ngs oP the earller

studies are attrlbutable to data and spec1f1catlon problems, some ¥

°u..tputs R

mﬂv Qxiﬂf :lnﬂ l‘ﬂ“ hﬂ Aﬁﬂ‘cmnﬂ#n.‘ na-‘.l-a.- _— . _" . .—.'.. R -""'y“.":.




are not that d1fferent for resources than they were for dollars f

although cons1derably more product1on functlon research uses

Yool : L A

: resource type var1ables.

The control by statgg ovefyresources as opposed to dollars”

‘ *f;f{'1s somewhat less d1rect but dollar con ol should be suff1c1ent{f

1n most cases. Theﬂcontrol 1s less d1rect s1nce the cho1ce»of

.”..
AN

_iof resources to ut111ze 1s pr1mar1ly a localx

dec1s1on yet cghtrol of total dollars at the d1str1ct leVel canﬁ“_

be attr;buted u1t1mate1y to the state.« Thus, dependlng upon the'”
way 1n uhlch the resources are measured 1n terms of formulat1ngo;
"/)‘“’171

Vfififff a s1ngle 1ndex and asse551ng quallty,_a state may be able to insuz

”*,equ1ty or equal1ty of adJusted or. unadJusted dollars, but: h1 :may

“*f;‘ resources.JiFor example, 1f the resource measure only 1ncludes a
subset of potent1al resources, then thls may create more d1ff1cu1t
control problems s1nce changes 1n dollars may not show up. at allfg

,ifr~te—haveeeon5iderablezf;

Hfﬁrﬁﬁﬁ" in resourcesm as:

ex1sts fof &ollars.,-uf‘

The f1na1 quéstdon for resources measures is. the ava1lab111ty

of data.u Aga;n, most data .on the resources should be ava1lable _

at the state level but 1t probably ex1sts w1th cons1derable probef

lems in. defznit1onal var1ab111ty._ Wh1le certa1n resource counts
“:(1 e*?professlonal staff per d1str1ct) may be recorded at the

,ffstate 1eve1 it 1s obvious that untll qual1ty dist;nct1ons are

“fa;;clarlfied we can not assess the degree to whlch qua11ty adJusted;

-iresource data are available even W1th1§"éjftrICts.‘ Aga1n, certaxﬂ

RTINS SRR




data perta1n1ng to resourcesuareflvallable for.a natlonal sample 3jﬁlfe
of SChool d1str1cts, bUt thlS 1s not apprcprlate for state leVel SR

ana1y§§s due to'the sanpllng problems and the va11d1ty of the

L
O

equallty measures.~fﬁ -,th, S _f

!b: Schoollng outputs Ej‘ 9?,.‘*jfifﬁﬁgﬁﬂfi'g;\--' T,ff ;

The second maJor category of treatments,_schoollng outputs,

can be thought of as those qual;tléS,'characterlstzcs, and skllls

ﬁthat are developed througb‘the schoollng process.,id Cognltlverw

_Skills, often measured by achlevement tests, are usually c1ted as'

-the most 1mport=nt schoo11ng output-g However” the addltlonvtof;, gdpgmﬁ
’t-ese cogn1t1ve‘sk1115, certa1n affeCtlve qua11t1es such as obedlence

_to. authorlty or punctuallty are also transfe‘ d)through the "

l : : .
choollng process., Note that schoollng outputs ‘¢an be affected byxg- .

T

La large number of factors other than schoollng 1nputs 1nclud1ng

:non SChool factors suCh as learnlng 1n the home, student attltudes,

Gand . student s nat1ve language,‘and school factors such as. "eff1c1ency'
?in the way 1n whzch the inputs ‘are’ comblned to produce outputs..peﬁﬁffi~
;Therefore, it is V1rtua11y 1mp0551ble to. "adJust" 1nputs for a11 the ;;‘
;factors that are 11ke1y to lead ‘to varylng outputs.- Thus, a con-'; T
fceptual preference for outputs is dlfferent from a. preference for
?inPutS as the treatment 1n 8n equltY conceéilon although the other
ifour criteria must be considered along Wlth,the cbnceptual preference

IGA

There are a large number of potentlal measures and we w111
Iy dlscuss two d1fferent typas 1n thls part.; F:rst, we wrll .
consider the»ntradltional" measure of cognitive skills.hgseeond,,yeqj}d!

IR
.'ﬁ,f--.'.’», .
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As polnted out earller 1n the report, equlty of schoollng
output does not have to be deflned as equal schoollng outputs.} R

'“;Whlle equal levels of schoollng outputs 1s one deflnltlon of'f

of equlty, at least two other pOSSlbllltleS exlst.u If a student_s:

1nit1al 1evel of the output varlable could he measured prlor to

entrance to the* ducatlonal system% the;57 u1ty could he deflned

‘--..xvrw\jaaii \1

‘as: equal galns'or 1ncrements for all Students.l Flﬁally, 1f the

T

1nputs or resources requxred to obta1n equal ga1ns varles

Tt

l!egié | conslderably over_the populatlon.of students,,equlty could bef_ {lg

r

tdeflned as equalvggans per dollar of'resource for all students.
Thls last pOSSlblllty 1s more of an eff1c1ency than an equlty goal,

nonetheless, equal galns per aollar of resource could concelvably

e
-... .

be consxstent w1th some people s equlty conceptlon. Furthermore,,"

. ’,

_output equ;ty could focus on the proceSs by Whlch the outputs are .

'~=h dlstrlbuted rather than the output. ,

These.posslble equlty notlons are presented only to p01nt out'

that the use of a schoollng output/as the treatment ln a- conceptlon
of equlty need not 1mply equai outputs. As we" examlne the output :
measures on our remainlng four crlteria the selectlon of one of

e these p0551bllit1es 1s left open, slnce the choxce does not play

.a.-f ‘a’ key role in the evaluatzon. ﬂg~i ,=c7 ll;p; ia:“'__,fé .[_;ﬁ[;g gﬁﬁ
,fi' i. Measures of cognxtive skills achievement scores 'J*”pg";,ffh.:

\-'

The study of achlevement scores and thelr measurement has

"‘\
[N




';-educatlon profe551on éa;bnablyu;ﬁw';jt'ﬁ that prgblems

achlevement testlng are m1n1ma1

.'A

v"(standardlzed achlevement tests)

'?1n thls case probably

achlevement tests measure

szgth ge ; v ée;gtt Efiffﬂgl val;éaty guestlons such as whether

gn,experlences or behav1or. after
[ H*v.:....v, '
stralghtfbrward to answer.u_ﬂw .

d ] .
: (

e . . e

'Q

ore spec1f1c1ty For example, tWo"ﬁ-

' §§§g§§¢§h§§fg§g”gé§? $se d in a geeent‘report that evaluat s the
. M . N T . o **

“use Of achievement.test scares: to ‘allocate Title : I fundg™ ‘are the

'fﬁarticular'snﬁje;ts that:are.aﬁprppriate}fbrftestingaa”rvwhether a:ﬁf'
norm referenced or’ criterlon referenced test shdhld be employed.
These two 1ssues could be resolved so that a 51ngle comparable

ﬂ'ch1eVement measgre resglts, But certazn of the dec1sions 1ead1ng:;}':

. —--.;: -

neral,,rellable and lnternallyfiﬂﬁlﬁ ﬁ

eveioped measurement 1n a;,"*f?""




7hus,.we are faced'w1th the prospect of choosrng among a number

gOf achlevement measures, each of whlch probably measures a somewhat

fdszerent component of ach1eVenent.; But once a partlcular test

;'s;chosen, comparabzllty should follow. Ou“ conclusron that the o

“measurement problems assoc1ated w1th the use of achzevement'test'“f

Ascores can be overcome w1th ex1st1ng measurement techno ogy:- 1s

fbased 1n part, on the f1nd1ngs of the VIE study of T1t1e I

Our second cr1terion 1s concerned wzth.whether the measures';ﬁ

,hﬁof cognltzve sk111s are 11nked to other poss1b1e treatments such

,sfas further educatlon (1 e. college gorng behavzor) o_

"*;_There have been 2. large number of studres that attempt to sort out

wJ;;jthe causes or determznarts of further educatzon andnearnings..ﬂhu”:

B 5rev1ew of these stud1es 1nd1cates that measures of."abllrty"

.hifrelatlve 1mportance ot abrlzty compared to to other factors,ff;,.ﬁﬁ
*~?Eespec1a11y 1n the case of 1ncome 1s not necessarlly stralghtforward
'TCQFurthermore, many of the "abrllty" measures used 1n these stud1es
?7Qare not str1ct1y ach1evement measures,'usually they measure a |

' j.comblnatlon of achlevement and aptltude.: None the less, there.Q

f“][lappears to be evzdence, albe1t 11m1ted that combzned aptztude and
":‘-achleVement measures are 11nked to other pOSSlble treatments, but
"?ﬁthe strength of the 11nkage 1s open to questlon.,'ffrTJ;jiff”“;f*i

The 1ssue of whether or not the state and local educatronal

’ffﬁﬁsystem ‘can- control the treatment 1s the f1rst of tworcrlterza we

"f}Federal legislatlon.“ Achezvement levels or changes can be controlﬂ




is.1nf1uenced by non school factors and we currently do not have

the knowledge necessary to adJust school factors to y1e1d deslred '

L.""

and change are not subJéct to state control under the exlstlng.f“
system of School distrzct organlzatlon._ Even for the mOSt far-;l,
reach;ng f1nancp reform such as full state fundlng,:lt does npt:fgjdf
fOIIow that the state has much control over achlevement'devels{*"

Thus, the use of ach1evement levels does not appear to be an

S
aPProprlate tree.ment from the standpolnt of state control underv.;.,-tn

the current system of organlzatlon.; ThlS 1s not meant to 1mp1y

B

at there are no controls ava11ab1e to states to 1mpact ach1evement

: scores 1n the school dlStIlCtS. But the control by the state of

-fstudents' cogn1t1ve skllls'lsvsagnlflcantly 1ess d1rect than over

‘fdollars or resources when any of the suggested treatments are
?,moasured at'the dlStrlct 1eve1 ;’”ffbfgfﬂ]:f:ﬂ?;f.f.f”

}&m'A Our f1na1 cr1terlon deals Wlth data ava11ab111ty and jas the

.;NIE\study has p01nted out a natlonal data base that can be utlllzed
ifto assess the dlstrlbutlon of cognltlve skllls 1n the states does T

ﬁnot now currently exist. 5 There is- a‘natlonal data base but, as_;,iﬂfﬁ

lvwas the case for natlonal f1nanc1a1 data, the data base is not

:,de51gned to yleld accurate state est1mates. State admznlstered

fﬁtests are not approprnate e1ther due to the dlfferences among the_v""
Zfstates and the fact that some states do not admlnlster tests.4 o
.Irerefore, data are not currently avallable to use achlevement gf"' T

. ‘ :

tests as the treatment 1n the equity conceptlon for federal 1eg151at1on.

4:’”77§f;fiffeit[;;ﬂ?ifE§£§ife{t L




, Behav1ora1 measures. of output - h1gh school graduatron and"t
=: college attendance rates.ﬂs o : R :

_n a concept;on'of equ1ty,.then an ternat1ve to us1ng a measure

:}of cogn1t1ve sk1lls 1s to measure the output 1n terms of the prod"“

yE,;gress1on of students 1n the school1ng process.‘ Progress can beﬁﬁ,f
7ffmeasured 1n terms of the average years of school completed thefper
. FEE

?ﬁiipcentage of students who graduate h1gh school, or the percentagefoﬁf

| 7ﬁtstudents who are el1g1ble to or actual y cont1nue the1r educat1on.n

Average years of school completed or high school graduat1on

rates are szmllar measures 1n that they only consider behaV1or 1n

'”<,the school system. College e11g1b111ty may d1ffer from h1gh

s’f;school graduates 1n states where there are not 1nst1tut1ons thatqu

“;Vfﬂaccept allshfgh school graduates. And college attendance depends

'

"7gion a number of add1t1onal factors 1nclud1ng ava1lable resources
- -'and accessab111ty 1n addltlon to a student's attrtudes, ab111ty,
‘»Tland program 1n h1gh scnool { College attendance can. be measured aé

L,-the percentage~of a gaven base year (say, n1nth grade three years

v earl1er) nho cont1nue on to college or the number of years of

T

"1'educat1on, both secondary and post secondary, completed by a g1ven

o .,

S ‘There are obv1ous d1fferences between measures of h1gh school,
'ag~progress or complet1on and measures of college attendance. Howeve%
‘-f{ﬁ1n th1s part we focus on measures of hlgh school progress 51nce m {
iof the 1ssues are the same for both types of measures. But, 1n chy
;;'where there are marked d1fferences, we w1ll d1scuss the cOnclus1on,

'”i_flkfor college attendance measures as well..




jThere shoundfnot be any re11ab111ty related questlons'i'*f

for the behav1oral measures of schoollng output.v Slm11ar1y they

;}jcan be TepreSented as slngle card1na1 measures., However, the

l7?mostsevere measurement related problem 1s va51d1ty. Does a’ :

(O

'measure of h1gh school completlon (or college attendanca computed

y:across school dlstrlcts 1n a state reflect'the outputs of schoollng’

ssess the output of schoollng Just by know1ng that}fnd1v1duals

”}graduate from a part1cu1ar d1str1ct. Comparab111ty among dlstrlcts

*]lally between and w1th1n d1str1ctszand tnerefore measures of hlgh

school graduatlon do not control fon quallty._ To a 1arge degree

. gaduatlon 1s def:.ned by 1ntra dlstrlct standards so that 1dent1ca1

gh school graduat1on rates may reflect largely’dlfferent outputs

across dlstrlcts. _all hlghySChOOI graduates are con51oered

. ‘.} s L -
identlcal 1n the computatlon of the output measure.qlgm - j;og

Therefore, wh11e we can measure progress through the educatlon R
S

isystem, the va11d1t of such a measure fﬂ' hoollng out uts seen
Y. __%g P

.......

'Lquestipnable.sincefquality'differenceS.an«1gnored ' These qua11ty

ﬁroblems 1ntroduce considerable uncertalnty if we deslre to use

. _A_,,?" o

the output'measure comparatlvely across é&strlcts,. L

-

=y The ba51c problemlls that 1t is d1ff1cu1t, if not 1mposslb1e, torfjmji"“'

N

. s?not assured slnce the output of hlgh schools can vary‘substan-"“g Lo

s

The 11nkages between behav1ora1 measures of SChOOllng completIOny,mqp,

ﬁand other posslble treatments such as earn1ngs are fa1r1y we11

5documented In estlmated earn1ngs functlons the varlable that

frepresents educatlon has been conslstently found to be slonlflcant.-

.weVer,' 1t should be noted that OVer 80% of n1nth graders can be

expected to graduate hlgh school so that much of the varlance 1n fﬂl




o fﬁ_:behaV1ora1 outputs are 1nf1uenced bY a3’ 1arge nunber °f n°n 5°h°°1if

”Fﬁ_ factors and factors that are controlled by*the school ano d1str1ct.

but 11ttle control 1s exerczsed by the state. Agaln, states coulk

1ntroduce 1ncent1ves for the dlstrlcts to ralse ghe behav1ora1 f‘f&

T S A P DA S TS SN L PR

'L

respon51b111t1es of state VerSLS local Jur15d1ct1°n5-: Also, 1t 1s

questlonable to use a locally deflned measure such as hlgh school .

completlon as. an 1ncent1ve at the state level 51nce h;gh

.;é'school-graduate rates can be achleved by a1ter1ng the Standards_fjt

! 1on surveys of/hlgh school graduatlon rates-: Data are
d

avallable from census ocuments and other leerSe Surveys hut

there 1s‘\ot a yearly unzform coverage-of school dlstrlcts at
the state level Clearly, thzs type of data cou1d be'co11ected

o aﬁrather stralghtforwardl, gf a unlversal survey of School d1str1cts

v . o s

, t,:v' .

s .5;uerehlmp1emented

:.‘ahschoollng .on the larger soC1ety. Actually,_the preference for

"Q,ﬂschoollng 1mpacts 1s probably based on the treatnents themseIVes.

[




ui f

‘-if-.ome jpeople be11eVe that 1ncone ‘or. SatISfaCtlon shouid be What is. L

dlstrlbuted equ;tably.- As 1t'turns out we have reason to bel;eve;ﬂf thf

5reatments and furthermore, slnCeCf:Q”;f
'is often just;fzed on the ba51s of -the’ ;;nks to- these

treatments We 1abe1 them school;ng 1mpacts.n But 1t must be stressed

that a. w1de range of other factors,_ln addltlon tooeducatlon, have

a profound 1nf1uence on the treatments wa have Labe%}ed schoollrg 'hifiﬁ

T

Ty

“"*;:nFThe ;mpact of schoollng can be measured at thehsame tlme the

future schoollng 1mpacts. Obv&ously, 1t 1s extrene qqdlfflcult

¢

‘ meesure the impact of schoolmg so we: rel)’ ‘upon, reasonable S
proxies. ’Tve_ivfﬁifu-‘f7:'jmf;-~§f'!eff,idtf’7?',; ?ﬁﬁ3'~~:'"fjf[ﬁ7'ff“jﬂi”ﬁ

Current schoolz.ng :mpact ; R PR

At eny pOint 1n t:me, the focus of an equlty conceptlon could
Eibe the sgt;sfﬂctlon that 1nd;V1duals recelve from thelr dally
i}ﬂ:tiVit;es.: If sat;sfactaon wes measurable, 1t would certalnly
fquallfy as an appeallng treatment 1n an equlty conceptlon._ Howev

:".‘i; may be ;mposs;ble to’ measure satlsfactlon, per se, 1n any. meanlng

3;fu1 way. Yet, a 1arge number of proxles have been developed by soczo-ffﬂ7

'floglsts, psychologlsts and economlsts.: In general soc1010g15ts have.33 -

relled on status measures such as occupatlon and 1ncome, psychologlsts

on meaSures of well be1ng often obtalned through dlrect questlons,:nf

and economlsts on ut;l;ty,,whach/;s often based upon 1ncome.: Inj”:frul
nis part we illustrate the measurement of a current schoollng |

B

mpact us;ng 8 part;oular proxy for SatlsfactIOn although the 1ssues o ;

T 21 7 R SR




.; The formulatzon conSIdered 1n thls part 1s that Of the

T

eqonomzst where ut111ty functlpns and soczal weLfare ‘unctzons

are employed to meaéure satlsfactlon._ The economlst assumes that

.

r well bezng:'

:of thelr maxzmlzatzon 1s referred to as utlllty.-“?

-

Lflndlvzduals str1ve'to_max1mlze the1r satzsfactzon o
where the obJect

.

If each and1v1dua1"str1ves to maxzmlze hls or her utlllty, the

"“'well-belng or satisfactlon of 2 grOUP or. SOCIGtY Of 1nd1v1duals

Lcan Ee thought of as & functlon of tbe ind1V1dua1 utllltles. The

relatzonsth between 1nd1V1dua1 and soc1eta1 well belng 15 often :-“

termed a Welfare function._;:-ﬂﬂ;?f“ﬁf}ﬁj' -
AR N L
" The assumptlons, restr1ct10n5>

‘and problems assoc1ated w1th
. the spec1f1catlon of utlllty and welfare functions are extremely

complex and controver51al

However, 1t should be apparent that

Emeasures of 1nd1V1dual and soczqgal weIl belng (1 e. utllzty and

i welfare) 1f avazlable, could be de51rable treatme
Conceptlon,_..f;yhtu_nn_. L i

£s. 1n an equity p:

umptlons
behlnd any formulatlon and the understandlng that there are an

Wzth the 1mportant caVeat that there are many ass

: 1nf1n1te nnmber of potent1al ut111ty and SOClal welfare funct1ons,f:i
it 1s" worthwh:.le to conszder ‘one POSSlble fOTmU1at1°n that has
'7ﬁbeen utzllzed w1th1n the context of- SChOOl Ilnance reform

'”A recent formulatzon by Robert Inman 1nc1udes SPec1f1cat1onL.:

:f_utllzty and welfare functions that can serve aa an. example Of afli

i.treatment that represents current schooling 1mpacts. The ut111ty

ffunctlonbspeclfzed by Inman 1s based upon two sources of ut111ty--fﬁﬂ



.',“‘r,‘ o

"/'" S O ST ' P --:,;dg
._p11 (ED) That 1s, an 1nd1vidua1 s ut111ty,;U, 1s some .

g Once we measure fam11y ut111ty, we can speo1fy the treatment
for the soc1ety as a welfare funct1on ,i1°f the ind1V1dua1 |

ut111t1es as foIIOWS'*“f@ﬂ:~Lﬁ§;“*"'“f%"

W = g (U ) for a11 f

Thus, the treatment f r thlS example would be the weifare der1ved

&

from fam11y ut111ty. i}{;fofijf:ffT;?r-:d;ﬁggfﬁﬁ’

'nghese funct1ons are conceptual as speclfled and clearly a - f;g}

'\»

Adaz :number of assumptrons must be made before th1s formulat;on }Vu‘“
kcan be consldered operat1onal We wrll assess some of these | o

assumptlons shortly when We conslder the measurement cr;terlon forgf;fr
th1s treatment, other assumpt;ons-W111 be explored 1ater 1n the ’
paper when we dlSCUSS equ1ty cr1ter1a. L ; R
- If spec1f1c utillty and soc1a1 welfare funct1ons are utlhezed .'ct
.asta treatment 1n an equ1ty conceptlon the varlous measurement SaT
1ssues a11 revolve around va11d1ty. CJearly, Uf and W can be

speC1f1ed to y1e1d a single measure'that Can. be used card1na11y h
and compared across Jur15d1Ctlons..¢But the formulatlon of such Tj;fjff
a measure raises a host of va11d1tyllssues.if_;ﬁn ‘ .

F1rst, questlons can be ralsedfabout the var;ables 1nc1uded

.1 the ut111ty functlon. If people’»-..do rece1ve ut111ty only from
education and income, are per PuplllexPendltures and annual 1ncome_":’

' ”s? The om1551on of other pub11c :ff,fflf;




ffell as satlsfaction derived from act1v1t1es not

°‘~.E*Pendiﬁﬁr§5_é

pﬂijadequately reflected by 1ncome may not bé valld‘

“Second there

"“f{“fls the questlon oE the functlonal form that 1s used to cqmblne the;g

*JL:varlables to yleld a ut111ty 1ndex.l There are certaln”propertles

of" welfare funct;uns that are considered "deslrable" such as
'fjjﬁjsymmetry and concavxty yet there are an 1nf1n1te number of ut111t

"5':functaons that meet these crlterla. fﬁ methodology has not yet

;been derlved to test the valldlty of alternatlve speczflcatlons.ifff

~

rﬂj-' A thrrd and 1mportant ValldltY questlon arlses when we

’i;comblne 1nd1v1dua1 ut111t1es to yleld a soc1al welfare funct10n,ﬂWg;

1B

'T“How do We determrne the appropr:ate spec1l1cat10n of W? Can we

.mﬁﬁfuse ut111ty measures as though they are Cardlnal measures?“ Further-

- more, are we Justlfled 1n comparzng utllltres across 1nd1v1duals;

ffamllles or dlstrlcts’ Each of these questlons lead to Jerlous

'Thjprcblems that may be, under certa1n assumptlons, 1mp0551ble to
'::{fresolve-flf“-‘ ' o | L

Although welfare and ut111ty based measures can be calculated

':-fhas shown by Inman,_there are serlous unanswered ValldltY questlons;f

".

”(:f;jthat remaln.- However;ftwo addltxonal pornts should be made- F1rst,

‘f:ﬁln certaln 1nstances, some of the valzdlty problems can be partially

'HfdobV1ated through the use of sensztzvrty analysls,._i”wh11e thls holds
T{Jtrue for valldxty problems for any treatment,}lt 1s relevant here fﬁ
j;ﬁ;f;glnce Inman has shown the degree to Wthh certazn school fznance };,
;._;fpollcy reforms aré senst1v1e to alternatlve welfare functlons and d%
f;;};L.equlty cr1ter1a, among other thlngs. Second note that in a

A

;jﬁ:ﬁ;utzllty function of the form U = f(ED 1), when the lmpact of

'Ffjlncome, £} is zerq,utlllty”as only a functlon of per pup11 expen-ff
“dlt rf"

yhxch inﬂsome ways,'1s analogous to the use oflschooll”g




f?necessarlly answered 1f we opt for a d1fferent treatment

:fthat a measure of 1ncome 1s 11kely to be 1nc1uded 1n a

'ﬁcontrolled by the 1nd1v1dua1 states and therefore, 1t f

. . : 3,. P N

ff-?fi‘puts._ Thus, a1though We may I‘alse serlous vahdlty questlons ' e

i;concernang a ut111ty functlon approach,,these questlons are not* f'”"

thle the va11d1ty 1ssue appears to.be paramount, the .fg-fh i

1

questlons of control and data ava11ab111ty should also be addressed

"Wlthout speclfylng a partlcular ut111ty functlon 1t 1s fa1rly‘clear

i~ut111ty spec1f1catlon., But 1ncome 1s not a varlable th't can be o :

lhproper varlable for an 1ncent1ve system. The second var1able used
Lln the example, educatlonal expendltures, can be controlled but whenfh %

,7ut111ty 1s~the treatment, control of 1ncome 1s deslrable.~

Flnally, 1ncome data by school dlstrlct are not readlly avallable;_if
art1cular census pro;ect was requlred for 1970 1nformatlon to |
”u

Cmatch 1ncome data to school dlstr1cts. Whlle a few states may have RATIC

fthe capab111ty to calculate dlstrlct_level 1ncome f1gures from st&te .

"1ncome tax data, 1ncome data by school dlstrlcts are usually

fnon exzstent

;ii" Future schoollng 1mpact

An argument can be made that the 1mpacts of schoollng should‘be .

-measured over an 1nd1v1dua1's llfetlne, not at the t1me the schoollng
‘takes place.' Furthermore, 11fet1me satlsfactlon, ut111ty, or 1ncome

:can be plausible treatments 1n an equlty conceptlon, regardless of

-the1r relatlonship to schoollng. Thus, in thlS part we consldef‘the’f

utilizatlon of a future schoollng 1mpact as the treatment 1n an equlty" .

.xception. S T S R




'Mﬁfor the other alternatlve treatments“

.',,_

Ber thzs dlscusszcn, 1t Ls”ass _ ai i de51rable treatment

el

'.fls the Ilfetlme lnccme that wrll accrue tc 1nd1V1dnals wha are ”"_

o .. I
1current1y comgletlng thelr edncatlcn The f1rst questlon 1s whether

'orrnct thls can he measured sc that 1t:satlsf1es the measurement

”*f;crlterIa. |

N

gislnce future 1ncame '1s, hy deflnltlfv;'unobserve& an

*f{{estlmatlen prccedure must he deVISed to measure the treatment.;_l~-v

h?leen the large body of research On earnlngs functlons, it 15 11ke1y

“

'that a procednre caul& be dev:sed sc that,the dlstrz ut10n of 11fet1me

"*”}earnlngs °£ 4 partlcula:~c0h°rt 1n the educatlon system could be

ﬁﬂjare est1mated u51ng h1stor1ca1 or current data and the est:mated

“;’parameters themselves may change 1n the future.- Whlle the measures

<‘. -

i
i

' [gestrmated chever, 51nce earnxngs are dependent on a numher of

':"varlahles that cccur after hlgh schoal graduat1on and the earnzngs_5t;j@

:fffunctlons themselves typlcally explaln less than. wenty f1ve percent
Lo ' y.: I ,‘,--.,.,

*f_of the varzance 1n earnlngs, 1t 1s unllkely that the estlmatlon pro- i

hgcedure is’ lakely ta lead tc a rellahle ar V&Ild estrmate of future e

-:;,llfetzme earnxngste Eurthermere, the earnlugs functlons themselves.uw;'u

}Eﬁwould be card1na1 and. dependlng upon the estlnatlon procedure and :




roblems‘appearfto be extremely Serlous

¥
: {:.-:-' 4

& actualid1str1but1on that occurs.; But thls assumes that theggljﬂ;ﬂﬁi;/
;~measurement.prob1ems W111 affect each estlmate 1dentica11y and each

.%E

measurenent assumptlons glven our current understandlng of earnlngs ?}
?

these assumpt1ons are closer to leaps of‘fa1th rather than sound

funct1ons and the Var1ab1es that are necessary for pred1ctlg;f;

.ven the current allocatlon of fzscal re5pons;b111t1es, that state

:igovernments :ould control future 11fet1me incomes to any Slgnlflcantff

ffdegree.liThey may be able to 1nf1uence some of what we belleve to
d;bé ‘the determ1nants of 1ncome but thlS would fa&l far short of any
?;meanlngful control over the dﬁstr1but1on of 11fet1me 1ncome s

P1na11y, 1t 1s doubtful that the data are ava11abIé)\at a state4=

fjlevel tolestimate dlstrlbutlons of future 11fet1me 1ncome.__id1{fjfa~

;;Income data are not generally avallable and the data requlrements for
i \ + g . : N -
1fearn1ngs predlctlons are even more demandlng. ;f; -

R
SN
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*;s one of the mos

\

”;fThe cr1ter10n_one uses to evaluate equ1'*

5? 1mportant components of a conceptlon because of the d1fferences 1n
Judgements on equ1ty that can be produced andgbecausewmany unresolved}
phllosophlcal problems are embedded 1n the cholce of a cr1terlon.-
Forﬁease of’exp051tlon, thlS sectlon 1s subd1V1ded 1nto'tw;3parts.>m\w

Flrst d1fferent concepts of equ1ty uslng 1dent1ca1 chlldren as ‘a

un1t of_ana1y51s are presented then a1ternat1ve equ1ty cr1ter1a fo

non-1dent1ca1 chmldren.- ﬁouSeholds as a un1t ‘0f" analysls are . treated}

"'followlng these sectlons.~;_fﬁ}a;‘f*.f,¢‘fﬁr‘ijfi;;»vﬁvp~;47f'

vy

Introductlon

If ch11dren are all the same w1th respect to var1ab1es such as

the cost of educatlng them and a treatnent has been spec1fied then

the problem an equ1ty crligrlon needs to resolve 1s how to evaluateb”;

4

-

fh d1ffer1ng degrees of horlzontal equlty. Horlzontal equtly 1s con-

cerned w1th the equal treatment of equals/ If chxldren are 1dent1ca1
they are a11 equal and perfect equ1ty 1s synoncmous w1th perfect 'Hv"
equ1ty The equlty cr1terlon s task 1s to measure the degree to whlchf

Lot e

the dlstrlbutlon dlfrers from equa11ty

'The problems of measulng the 1nequ1ty ot a: alstrlbutlon Can be

approached by speclfylng the characterlstlcs of a soc1a1 welfare func-i

tlon (SWF) that embod1es aucertaln equlty conceptlon and subsequently'r

- identlfYIng a summary number that W111 rank d15tr1but1ons consrstently;

&

.3?h?ﬁ35"p. 'Thls*ls the,flrst approach pursued In Part 11.the :Ev

g T




of{a soclmhf

use'of a spbclflc class of SWF's 1n "an eqplty lydex 15 descrlbed

el '-\,-,-,3‘ L .‘,;., R PR A A "‘-_;u»j. e '.'4 :
tswa;measureﬁofjequ;txfthat;1sgb%seo5on a SWF that

B R

SWF's, the secoﬁﬁ approach 1s cpntent to 1dent1fy\'“number of valuegf;f7f;

Judgments 1nherent an an equzty crzterlon (Part_&) {These value o
; g

Judgments are thegapaxred wrth specafac summary measures of equ1ty.ff

In somc cases the%results of the two approaches (SWF and value-557‘ B

: A o
] Judgments) overlapb; However, there are a Slgnlflcant number of

& ' f

j w;dely used summary measures that cannot be f1t41ntq the SWvaormatfand

.r these measures the”iralue Judgment approach as more appropr:.ate.,;_;_-_-

f!s;Index of Bqulty

7 i“ Soc:al Welfare Functxons and Atklnso

A T
A soc;al welfare,functaon (SWF) 1s a rule for as51gn1ng a »Eﬁ;fgd
.t 4 e ':;
N number to every posszble state of the world such that the numbers

{ reflect preferences for the d:fferent states._ The characterlst1cs

of a chosenerule embody values about varlous dlmenSIOnS of pre-*gféﬁr~

'fThe use of SWF'sfzn equity evaluatlon often 1nvolve a -

o transformat;on of the SWF 1@to an 1ndex (or méasure; that can; be %‘;f;{'?ﬁ;

f given an 1ntuit1ve 1nterpretatzon. f}"The transformat1on retalns ‘the.. ‘1l7a

e

- baSlC values conta:ned 1n the SWF and therefore the characteristlcs i’

_ of the 1ndex w111 oepend on the value Judgments eapressed by the | o

SWF on whzch 1t 1s blased -f';:,,, me4 ;*,r-‘




‘yreferrcd to as’ the deglee of 1nequa11tv avers1on.; If an71ndex:'

j.d1splays constant relat1ve 1nequa11ty averslon, then when every

'ﬁxeep the mean value of a drstr1but1on the same when,compar1sons of

ﬁ”the 1ndex are. made.'“g;;'f-, *,-1'_* ",5”" . ufq

fjtreatment level 1n a d1str1but1on is 1ncreased by an- equal propor~.4b“:
;ztlon (for etample, by lO%),ithe 1ndet hlll not change 1n value.

‘:The 1ndex could also d1sp1ay constant absolute 1nequa11tyqiver51on‘

-~

J'1f equal absolute add1tlons to each treatment level leave the value

of the 1ndex unchanged “qual1ty aVers1on character1st1cs do not
!r .....

.('

A second 1mportant character1st1c of'an 1ndex 1s based on the"

j”presence or absence of what is called the P1gou Dalton cond1t1on.;

{’The presence of thlS cond1tlon means that transfers of a'constant

e

”?dollar amount from levels of treatment h1gher 1n a d1str1butlon to:iwi

’

:,levels of treatment lower in the d1str1bu$1on always 1ncrease equlty

"fof the d1str1but1on rema1ns unchanged Such transfers do not affect

I

’ accord1ng to the 1ndex ‘as’ long as the or1g11al ordPr of members ';

the d1str1but1on 'S’ mean value_4gyu,

[

The th1rd chara tnr'st1c of the 1ndex 1s the fmportance 1t

TN

H_ass1gns to the treatment levels at dlfferent places 1n the d1str1bu—"

l

’;tlon; The value of an 1ndex can: be determlned by nearly equal we1ghtsf

.,/I.-
glven to all treatment levels or d1fferent treatment 1evels._,

A commonly used VF based equ1ty 1ndex has been dev1sed by

.

Anthony B, Atklnson.n_k Atklnson J 1ndet requlres tha\ a funct1ona1*'ﬂ

form for the SWF be spec1f1ed The 1ndex uses the SWF to det_rmlne_iu'

what Atkinson 1abe1s the equally d1str1auted 1evel of" treatme-t;fw‘h:;“

»




,zEDE

, Y - is the per caplta treatment that :.f equally dlstnbutea--g.;_--_-_..;'_'

IR _'Vth:lé 1»;ﬂ EDE“,l

e

;for l mlnus the ratlo of the equally dlstrlbuted equlvalent 1ncome S

,:to the ex1st1ng mean 1ncome. “YEDE'ls less than or equal to u for f
most speczflcatlons of the SWF, so: I ranges from 0 (complete L
"equality) to 1 (complete 1nequa11ty) Atklnson has a convenlent
-Llntegpretatlon for I as applled to 1ncome as a treatment' "If
T= 0 3 for example, 1t allows us to say that 1f ;ncomes were

;equally dlstrlbuted then we should need’ only 70% of the present

fnatlonal 1ncome to achleve the same leVel of soc1al welfare (accordlng'"’

to the part1cular soc1al welfare functlonj" “‘-_ ._p - f}.'
A SWF that 1s commonly used in Atklnson s 1ndex 1s -one that
results 1n an 1ndex w1th constant relatlve 1nequa11ty aver51on.

The SWF 1s

...QEEAZ;; ”,ﬂ:j fi é leYel.of treatment per ch11d i

o

n -'numberof unique treatments in the dlStribution""



oo
THe Y T
]

relative frequency of oo -
: | '.A' ";'f’ﬂ,'el;"any constant _' | o
| ﬁkiijf?fi?.constant greater than zero.lrfi!hl

fﬁfif;ffxconstant greater than zero.;ifﬂ

_ The Icruc1al parameter 1s 'E' because the chorce of a-value““ L
for th1s parameter can. vastly change the value Judgments 1nherent f;”i
"i 1n the SWF and consequently 1n Atklnson s 1ndex.‘ The larger the |
value of E, the more concern is- shown for the lower end of the -"

d1str1but10n. The 11m1t as E goes to 1nf1n1ty 1s an 1ndex that

depends solely on the lowest valued treatment 1n a_dlstrlbutlon.

ffffAsf explarned 1n Append1x 1, the 1ndex based on E equal to 1nf1n1ty

1s a mathematrcal representat1on of John Rawls pr1nc1ple of Justlce.
T T T e e e A '

Atk1nson s 1ndex based on the above spec1f1ed SWF does not Qif;t
1'_always meet the P1gou Dalto1 requ1rement. In part1cular when E 1s
, equal to 1nf1n1ty 1t 1s not met.-~ﬂfs-b‘;fh’g"'oiiV'y_;- |

The mathemat1cal form of Atk1nson s 1ndex ‘when the SWF Just.

- dlscussed is used is equal to the followrng expressron.u]f"

v

'?t‘Where each symbol 1s def1ned the same as 1t was for the SWP ‘Thed;$w

B f;1ndex automat;cally d1sp1ays constant relat1ve 1nequa11ty avers1on,'

fmay or may not staisfy the P1gou-Dalton cond1t1on,_and we1ghts the

0

LS4 e Wii Aterwikmtinn more (is more egalltarian) the 1arger,?,
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,s the chosen value of E Atk:.nson s 1ndex can be used card1nally

fﬂjr-ordlnally It 1$ an excellent measure except that the spec1f1ca-flpe
'ftlon of a value for E 1s a very demand1ng requlrement for 1ts use _
-because the evaluat r 1s requ1red to exactly state her/hls degree of 5ffm'

{_egal1tar1anlsm.}”

fzfii} Less Constra1n1ng Forms of Soc1al Welfare Functlons and L
‘ "; Measures of Equlty.. » ,r,_ L e _llxﬁ - -.‘3,~

It is not always necessary to state the SWF 1n the relat1vely
’Jconstra1n1né form of a. spec1f1c mathematlcal functlon 1n order to" ﬂlf“:‘\fb
?iderlve assummary measure of equlty.n Amartya Sen and others'_ have" _”.
.’been able to demonstrate that aaclass of SWF'S that can be descrlbed k
.ﬁby relat1Vely f}w character1st1cs w1ll rank dlstrlbutlons con51stently
‘th a commonly used summary measure.ﬂ Spec1f1cally 1f the SWF is. :

symmetrlc and strlctly qu351 concaVe and 1f the dlstrlbutlons be1nd
compared have e1ther the same number of*members and the same total
level of treatments or d1fferent numbers of members ‘and. the same. .
: mean level of treatmemts then the g1ni coeff1c1ents from non 1nter-fﬁ
.sectzng Lorenz curves Wlll ranL the dlstr1but1ons conslstently w1th
the SWF. A symmetrlc SWF is one that 1s 1nvar1ant w1th respect |
to wh1ch member of the group is 1n each po51t1on of the dlstr1but1on.l-.
Only the d1str1but10n 1tself 1s 1mportant, not who is at the top or ' "l
bottom /_ The character1stic of "str1ct1y qua51 concave" s,a\7F B
sllghtly less restr1ct1ve mathematlcal requ1rement than concaV1ty,' _
but its 1nterpretat10n for the purposes of thlS paper 1s 1dent1cal L
to concavity._ ConcaV1ty means that as the treatment level of any e

‘e 'member of the group 1ncreases, ceterls parzl.bus on everyone else 's ** ,,

treatment level the SWF function 1ncreases, but a d1m1nish1ng rate. =

Q
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The correspondence between non 1ntersect1ng Lorenz cyrvesmk e

"' and symmetrlc and str1ct1y qua51 concave SWF's s’ appeallng |
because of the genera11ty of tbe SWF and the llmlted number of
spec1f1c value Judgments bu11t in. Unfortunately the requlrement

lf:of non intersectlng Lorenz curves and the 8 qulrement§ on popula-.:_\
tlon slze comparab111ty and/or mean treatn nt comparablllty seVerely;:
11m1t str1ct appllcatlon 1n practlce. G1Ven the k1nd5 Of dlstrlrj..
but10n$ one 1nev1tably wants to compare, it 1s almost always :_
necessary to revert back to the speczflcatlon df a mathematlcal .Eiiﬁ

form for the SWF or to the leSS elegant approach of statlng value

Judgments attached to the summary'measure w1tnout speleY1n _j'_.f'

._A

under1y1ng SWF

f;ivf?yﬁhe;LevelhoffMeasurement | - .
”. The 1ssue of - the level ‘of. measurement 1nherent 1n the SWF'

-.and thelr summary measures has heretofore been neg1ec£ed An"

.1mportant dlstlnctlon can be made between ord1na1 and Cardlna1
measurements. Both types prov1de a ranklng from worst to best,

' W1th the p0551b111ty of t1es, of a11 dlstrlbutlons be;ng cons1dered;
0rd1na11ty goes no further than thlS.m Numbers asslgned to 1evels &
of a SWF or a SWP basedglndex serve only to p051t10n each d:.str:.-l
butlon W1th respect to the other and any pos1t1ve monotcnlc ;h-*'{;”.b
transformat:.on ser\res equally well Cardmahty on the other hand ‘
prOV1des 1nformatlon on the magnltude of the d1fference between

d1str1butlons as well as the1r pOSltlonS Cardlnal numbers'can

only undergo a positlve linear transformatlon ana stlll retain‘ .

‘-\.

their quality of dlStlnEUIShinu Asorane af 33 88man.




'fhf oi?Jf'
not be'used card1na11y Atk1nson S gndet 1s card1na1 and can
therefore be used to make quant1tat1ve statements about d1fferences
.1n equ1ty among d1str1but1ons. The Lorenz curves (g1n1 coeff1c1ents)
are only ord1na11y cons1stent W1th symmetr1c and str1ct1y quas1-
concave SWF's and tﬁerefore when thye are used to. represent SWF'
they can only be used to rank d1str1but1ons. &%he measures presented

o 1n the follow1ng sect1ons are representat1ons of comb1natlons of

. value Judgments. They are used 1n practlce both ord1na11y and
card1na11y. | | e w o | -

i s

Value Judgments and Measures of pqu1ty ‘

The second approach to the establlshment of equ1ty cr1ter1a for"
‘ant1ca1 ch11dren 1s not so closely 11nked to’ Spec1f1c SWP formula///
2 t1ons.' Instead the second.approach 1dent1f1es a ser1es of valueu'l |
Judgments on- equ1ty that are: 1mp11c1t1y expressed when several commonly?”
'Eused summary measures .are employed e Some of these value JUdgmentS::'tﬁ

._l

can b;'translated 1nto S”F -based - character1sths such as the P1gou- p;h:
wDalton cond1t1on or 1nequh11ty avers1on and these correspondences W111'
be noted where thye are apdl1cab1e.l C B . o o ‘flT: T”fldi."v
The va1ue Judgments are formulated 1n terms of questionsfandz
these are dlsplayed in- Table 2 The quest1ons 1n Table 2 are- posed
assum1ng that dollars are the chosen\treatment and chlldren are the
unit of ana1y51s, but of course, other treatments and un1ts could be
used | o cj- l,.. .:_.l }i' '. o .‘ ,tv | .
The f1rst questaon asks whether all ch11dren are 1nc1uded 1n

. measure. v Certa1n measures focus only on ch11dren at part1cu1ar .,'_-f

points 1n the d1str1butlon wh11e other measures use all ch11dren to




0 is below the mean? o h,;_.‘_ j,(‘

”5€'

:;]g.i
'16;“‘

~ the mean? - R S :
*]]Does the equ1ty measure a1waysfshOW”an'1mproVement When dollarvfi
.are- transferred . £rom- one ¢Hild to another that.is lower in the//.

'ffdlstrlbutlon and bOth ch11dren“are located on’ the same 51de Ofwﬂ
fj;the medlan” A _ . o E Ce e T

“total dollars of ' each unlt are 1ncreased by ‘a. propOrthnal

7Is the mean 1eve1 used as. a basis of comparlson?

‘[ TABLE z

;;~v:j;;-{g' VALUB JUDGMBNTS FOR EQUITY MEASURES

FOR IDENTICAL CHILDREN

/ V0 . . L

e

- Are’ a1l children taken 1nto account in. the equlty measure”

Does the equ1ty measure a1ways}show -an 1mprovement when dollare'

~-:arg transferred from. one‘child to_another that is lower in:the - -

dlstrlbutlon and both ch11dren‘are located ‘on; the SaNG Slde of

.°<- R B ) PES \‘ \7_‘

.('- -

”nDoes ‘the equlty measure always5sh0w5én 1mprovement when dollarslf

are transferred from one child zbove the - mean: to another that o

LT

;Does the qulty measure always show an 1mproVement when dollars&ﬁ
~_-are- transferred from” one ch11d bove the med1an to another that'g
_f'1s below the med;an? L , R :

;h the equlty measure always show an’ improvement When the

*hfamount?

kiDoes the equlty measure record dollar changes at dxfferent levels
- of- the d1str1butlon in the same way? _ :

:,Is the medxan level used as a~baSIS of comparison? ";d”_f'*?zf'

Are a11 1eve1s compared to one. another as the basls of comparison?

. B : . e, B



‘ | A second set of value Judgments is represented by questlons _
;f}two through f1Ve. Some people may be11eve that an equ1ty measure
'edshould show an 1mprovement 1f resources are transferred from a’ _
.£Chlld h1gher 1n the d15tr1but1on to one lower in the dlstr1but1on_qiﬂ
Vd;and therefore,‘afflrmatlve answers to these questlons would be
-.ides1rable.: Each measure cons1dered is senslt1Ve to certa1n k1nds

{‘}of transfers,\but not others, and. these four quest1ons are posed

-1:to d15t1ngu1sh among d1fferent k1nds of transfers. Note that thelﬂ-'

'fftransfers descrrbed here do not change the mean of the dlstr1but10n. _ffﬁ

s Also note that the Pigou Dalton cond1t1on 1s met 1f all four yqté

:?quest1ons (z 5) are answered aff1rmat1ve1y._

A th1rd set of value Judgments 1s concerned w1th the over-all ﬁ;f}f

'5‘

‘evel of the dlstr1butlon ‘as represented by the\imean of the dlstrl-- B .
R
utlon. The dlstrlbutlons that will be compared w111 usually Have :

‘fdafferent mean values for the1r outcomes and the measures}incor-
A

aﬁporate the mean leve1 dlfferently Quest1ons 51X‘and seven 111us- o

?Jtrate two ways 1n wh1ch the&mean level can be taken 1nto account
iIf questlon$§;x 1s answered aff1rmat1vely, the measure possesses

ffdecrea51ng absolute 1nequalaty'aVers1on. If questlon seven 1s

R 4

-fanSWered aff1rmat1vely, the measur%kpossesses decrea51ng relat1ve S

9 ¥ o

~finequa11ty aVer51on.' These character1st1cs are one; app11ed to SWF o

“.based equ1ty indexes as we11
. . "

Questlon elght deals w1th the we1ght1ng of mOVements toward

;’or away from equ1ty when the movements occur at dlfferent polnts 1n-p*”

s

‘}the d1str1but10n~ More speczfically, some of the measures 1ncor-‘




. u'.‘ \

| dlstrlbutlon should somehow be taken 1nto account to a: greater ;i.p
'Af degree than comparable changds at the hlgh end of the dlstrlbutlon.-
*5§;Note that the ansuer to questlon e1ght 1s ‘no- hhen certa;n chlldren 3
;3¥arefexcluded from the measure (1 e., when the answer to questlon
‘f[fgﬁé;ls no) so that questlon elght 12 51gn1f1cant nhen questlon
‘*ﬁﬂﬁﬁéﬂls answered afflrmatlvely.v-“" B R

‘utfi?The flnal three queStlons, n1ne through eleven, are concerned
f; wzth the standard of comparlson use& 1n the equ1ty measure., The:

?iémean Or medlan 1s used 1n most measures, although some compare ;;ﬁi"
Tg:among all unlts.'r'w Jf ’., ’ e o | | F“]

i The measures whose value Judgments are spec1f1ed are. the
”_\range, the restrlcted range,_the Federal range ratlo, the per-
4d‘centage of | students/w1th1n X3 of the mean, ‘the relatlve mean ;f‘

f‘dev1atlon, the permlssable var1ance,.the var1ance, the coeff1c1ent
Qg\of varlatlon the standard dev1atlon of lo,arlthms, the glni !
coeff1c1ent, and Atklnson s 1ndex of equlty u51ng the prevlouslﬁ
speclfled SWF These measures are chosen as a very 1nclu51ve llst
of commonly used measures._{ Atklnson s’ measure 15 1ncluded in
”the llst to 1ncrease the comprehen51veness of the approach /, N
F1gure l 1llustrates the relatronshlp between the value Judgments-
and the summary measures by prov1d1ng an answer to each of the
value Judgment questlons 1lsted in: Table 2., A mf’s’;f.:f _t‘ r
| In future sections of the paper, 51mp11f1ed models of the ,f
dlstrrbutlon of educatlon treatments are presented Several of
these models provide numerical 1llustrat1ons of how the use of a

¢

measure can 1nfluence evaluations of equ1ty Examples of confllcts

in thﬂ \Pn"“n 4|n-1r"nn—4-.- PR P DU
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‘~;ﬁJfffB:;fﬂon?ldenticaliChildrenﬂffilw

Introductlon 'v'pniéhf':rff~f{'f,?ﬁ;.",{)pé .
Chlldren d1ffer for a number of reasons as outllned 1n a ;]hfj@?
;1prev1ous sectlon on chlldren as a grouP (Sectlon B’) If the

ﬁ;dlfferences are leg1t1mate ones, such as phy51cal handlcaps or i??"
;gdlstrlct resource costs, then the equlty criterla need qﬁ go i;lﬁa*'
;tbeyond the measurement of horlzontal equlty ? Vert1cal equlty, |
féor unequal treatment of unequals,’must also be 1ncorporated IfV?hP};f
'7d1fferences are allegltlmate, as 15 often the case for race sex |
':and property values, then the horlzontal equlty measures outllned {L
tlfor 1dent1cal chlldren can be used alone or, they can be used w1th a L

{blvarlate measure 1n a way that w111 be descrlbed 1n sectlon b that

¢ R e . L ~vxz3_

fjfollows. ff”””

»., .

The measurement of Vertlcal equlty‘for 1eg1t1mate1y dlfferentlated}
“chlldren can bé\thought of as the measurement of the comblnatlon Of

‘two or more dlstrlbutlons, one of whlch 1s a d1str1butlon of treat- 7'
éments per ch11d and the other(s) of Wthh 1s the dlstrlbutlonCS) 2

jof d1fferent;at1ng characgerlstlcs of the chlldren. The cmmbﬁnatlon q{

2can be effected 1n two d1fferent ways. One way 15 by means of the

Al . P

;unlvarlate statlstlcs descrlbed 1n the 1dent1cal ch1ldren sect;on ”f

where each chlld's treatment and characterlstlc are comblned 1nt0

a s1ngle varlable., The equity of the dlstrlbutlon of the newly

ucreated combined var1ab1e is then evaluated by means of a unlvarlate"ii
. s "c,.ﬁ
statlstzcal measure. As a br1ef example, vocat1onally educated

children mlght be given a we1ght of 2 whileﬂall other children are ‘

.weighted ) §$%; If Vocational pdnrn+1ﬁn ae.au-‘_;.; Mo —ras




A second way to combine two or- more distrlbutlons 1n an equlty
measure 1s by means of blvarlate or multlvarlate statlstics wh1ch';f
are de51gned to summarize relations among distributions.- For

example, the equ1ty of expendltures per ch11d 1n relationship to

.a Chlld's readlng ab111ty might be measured by a correlatlon, slopeiiﬁt'

coefficzent or elasticity from a b1var1ate regre5510n. '

~This: Part of the Paper discusses un1var1ate measures for :flﬂi'"'

legitimate d1fferences 1n Section 11 and b1var1ate measures 1n

Section i o Appendlx 1 contains\some alternat1Ve unlvariate spec1—-“‘” B

flCatlﬂnS not consxdered in Section ii.‘

il.l Un1var1ate Measures jl~vb_.7ﬂ-:fv,»7“-j’« p,-a ;_aﬂ",ﬂ

‘ In” order to utlllze a un1var1ate measure for 1eg1t1mately

-y

differentlated ch11dren, each ch11d's treatment and character15t1cs"~__g¢ﬂ“

must f1rst be comblned 1nto a 51ng1e varlable. The construction
of the $1ngle varlable can be accomplished by e1ther welghting ]_i
children accord1ng to a scale that represents the d1fferences amongfe:f

them or bY 1ndex1ng the treatment by an 1ndex that makes the value L

per unweighted ch11d have equivalent meanlng across a11 ch11dren._j;ﬂ’p}5'

The f1rst option, we1ghted ch11dren, can be 111ustrated by a

hypothetical example. Suppose that the evaluators th1nk that therej“fi"

are legltimate differences among the follow1ng four groups of SO
chlldren., X- 6 handlcapped 7 12 handicapped K-6 non handicapped‘
7 12 non handlCaPdevf Also suppose that ‘the- differences are quantlfied

in such a way that..?ndlcapped are weighted three times non hand1~"

C‘.bed k-6 are Weiéhted tW1ce 7 12 and the weights ’are used mul—'
tiplicativelv 'mm '.._.._..l_ e ie e . . L

L



. ‘*7F;Ch11d's group'.‘ - ':jﬂé;ﬁﬁéhi*
s . K-6 handicapped . T L e o o0 g
"t . 7+12 handica d o e 3 L e
- ... K-6 non-handi¢apped’ N T
s ',7 12 non ha icapped "*<1‘r~-g"”'-' Cu L

e

/,‘

il

then '§- ‘"_“'_5erlst1cs are 1eg1t1mate and about how d1fferent the'hh"

?[chlldren are.‘ In’ the.Pre"mus example, readlng dlsablllty s

ffnot speC1a11y welgh%%d, so 1mp11c1t1y such d1fferences are not“
351mportant. Also there may be d1fferences of opinlon about the

. approprlate weaghts to a551gn to handlcapped or to. elementary
f?school ch11dren and these o1fferences are value Judgments. BVen’f
iflf the welghts are determ1ned "obJectlvely" on the ba51s of cost -
lfper un1t of coﬂstant quallty educatlon (or any other standard) there

is st111 a value judgment in the ch01ce of the ba51s for the obJec-"

‘tnww.afigjﬁ f¢j¢;jx~jjf';*ﬁ Q? .1Qf"j'ﬁ~-“'
‘ The second characterlstic of the un1variate measure for 1eg1t1-.;
/1mately different chlldren is. that 1t measures both vert}cal and };d

ffhorlzontal d1men51ons bf equity The a551gnment of a speciflc
: weight'to different ch11dren takes care of the vertlcal equlty

“~prob1em., The calculatlon of the univariarp meacnra 1mn1,ne\rt,*;»




rwequ1ty,

3 AR Ul T R

‘Vjcomprehens1ve.lpiﬁ-‘ﬁjﬁu i

. . . D i
- - ,,,.v..

Assign1ng we;ghts to d1fferent ch1ldren 1s one of the two ?4'

Tf}optlons avallable for comb1n1ng treatments and ch1ldren s charac-.”‘

s ¢ -

A_fteristlcs 1nto one vara1ble.s The second optlon 1s toetransform

{»the treatment so that 1t~ls equ1valent1y def1ned for all ch11dren.._

-

ﬂ;The transformat1on could be accompllshed by an. 1ndex that representsfhﬁ}'v

f;xd1fferences 1n the valuerof a. set level of treatment for d1fferent

var1ate_and mult1var1ate measures are'only concerned w1thfvert1cal

S0’ the we1ghted un1var1ate measure m1ght be cons1dered more

Chlldren.__, For example ,':Y, usuppose chlldren are legltlmately dlffer_ ; ;

7ﬁent1ated accordlng to. the pr1ce of a, un1t of educat1onal resources &;;*5""

‘Iuld a.nd the treatment rece1ved by each ch1ld couid be d1V1ded'
by the 1ndex.. Then the un1var1ate measure would be calculated

for pr1ce adjusted treatments per unwe1gh§ed chrld As w1th the

6 .. "‘1;_
yho1ce of 1ndexes to calCulate 1s

Second

'n the1r schoOl drstr1ct ; A pr1ce 1ndex could be dev1sed for each

: the_value of the 1ndex may be a gudgment. In the case of a pr1ce :QVb

1ndex, the value 1s supposed to obJect1vely measure pr1ce d1fferen-!7'

,‘tials.u However, there are - 11ke1y to be Judgments 1nvolved in ?f-*?

ﬁ”pifermd?rng]whichfcauses‘of;price;qifferentials'arefallpwéd“fbhiéﬁf'

L

For other: 1ndexes, for. examplé5

readzng ab111ty, the Judgments 1nherent 1n choos1ng spec1f1c

; values £or9the 1ndex are l1kely to benmore transparent than for a

T
.ice index, F:Lnally, the transformed treatment optlon,-hke the

weightegschlldren opt1on,'comb1nes vert1ca

,_o.

1 andthrlzontal equ1ty

ones based on ch1ldren 's gﬁfj&{}3"



‘4‘:‘.

':Siii;“ Bivarlatesand Multlvarlate Measures I e
hhfh) Regres51on.Statlst1c5': Correlatlon Slopes,,Elast1c1t1es 9

R Blvarlate and Multlvarlate measures sunmarlze the relatlonshlp
}between two or more dlstrlbutlons w1thout the necesslty of com—;;ff;f_
b1n1ng two var1ab1es 1nto one., The ava11ab1e measures are the |
b1var1ate correlatlon, the slope and the e1ast1c1ty : The slope_
and the elast1c1ty can be calqulated 1n a number of a1ternat1ve7q-5r'

from whlch they are derlved The slmple, or b1var1ate,'regresslon - f:

.'- (&k -

15 an estlmatlon"of the follow1ng klnd of relatlonshlp between a .

dependent varlable,

Qg\and an 1n&ependent Yariable,xf,ffmaa:ﬁ**

Y = b + by X+ Error ~‘_Y..' '.'_";:'}. o

:iThe blvarlate slope 1s the est1mate of ti The blvarlate elas-?“"

aM

tlcrty, calculated at the means, xs (bl ) The b1var1ate correlatlon B

where S and Sy are the standard

deV1at10ns of X and Y;resgectlveLy. !;3e3f5f~ L*:ﬁ f;?? 7_'fvfhl“i

coefflC1ent 1s”r =bs

-ciwe u; g—- ..:.-:I. - .,1 —l—

The regresslon equatlon may also be estlmated as a polyn[

of any degree.3 As an example, a quadratlc regresslon would be

R

foIIOW1ng form,

Y. b xS 1’1" + '>zxz + Error \\ SRR
' P o X ) B ' R . S
I‘he sloPe would be (bl + 2b X‘) and the e1ast,1C1ty would be

Cbl + 2b, so c—) B

< we

Flnally, the dependent and 1ndependeng§var1ables in the blvar1ate -,
b

regression may be transformed 1ntogthe1r logarlthmlc counterparfg

as follows.,H'f“

fe




&l

‘.h such a regre551on b1 1s the elast1c1ty, whlch 1s constantgor;e e

does not vary throughout the domaln of'X and the range of Y-f‘z |

'fThe rest of Sectlon a w1ll concentrate on some general'f

.dlfferences between the %1var1ate and multlvarlate measures,fﬁthﬁ
Sectlon b will dlSCUSS more spec1f1c 1nterpretatlons of the ;\f';);JQ:f
statlstlcs as they relate to equlty and Sectlon c Wlll present a
serles of value Judgments that can be used to dlstlngulsh among
the alternatlve measures.fﬁiffj_L:;_fj“;fnl .@i.f '“t T_Tufgfr:'

| The b1Var1ate correlatlon coefflclent, f; 1nd1cates the strengthph

S BB ;
of the 11near relatlonshlp or the goodness of f1t between Y and X.‘

Y,

A value of *. 1 1nd1cates a perfect f1t and a value of 0 1nd1cates

rﬂno“relatlonshlp. The slope from an'fOf the functlonal forms L
‘irdzcates the relatlonshlp between a un1t of change 1n X and the
consequent change 1n Y and 1s therefore more 1nforgat1ve than the

1Qcorre1at10n coeff1c1ent, r, 1f one W1shes to pred1ct values of Y

i ‘»,\- L '

f&atldlfferent levels of X." The elast1c1ty standardlzes the slope -
f?by representlng the percentage change 1n Y_that 1s related to a: p:f;?f
:fl percent change 1n X.w The elast1c1ty can e1ther vary 1n value f
ihdependdng upon the or1g1na1 levels of X and Y or 1t can ‘be’ ‘a. )
'gconstant. If 1t varles,.then the means of X and f are conventlonally 2
;pchosen:as‘the values for Wthh the elastl--ty 1s calculated : Table 3

‘.which 1s dlscussed 1n Sectlon c summarlzeé the alternative blvarlate

~\

) and mult1Var1ate statlstics.

t, . B N s

b) Interpretatlon of vaarlate and MultiVardate4Méasures<As:Eqnity,ﬁyk
Criterla ot R ~a,f»‘f,w. - :

L . @; S . e - S e R . - .

. 'I'here ar{ two characteristlcs of blvanate and multlvanate -

3basures that are 1mportant to thexr use as eQULty craterla. Flrst




the neasure s 1nterpretat10n W111 dlffer dependlng on whether

’the ch11dren s d1fferences are . 111eg1t1mate orT-H

an etample,'squpsefexPen&itnres,pv'

dlfferentlatlng characterlstlc7 The ?easures 1nd1cate equ1ty

when the correlatlon coeff1C1ent, the slop3 and the e1ast1c1ty

v

g are a11 equal to zero.i The more hlghly posltlve each of the threeuﬁi

evel of 1nequ1ty, The mean;ng for equ;tygihﬁ

horlzontal equlty-WheaPthey are used w1th an 111eg1t1mate dlfference ;;:
such as property wealth per ch11d -they can be 1nterpreted as ;?<Q;.§th

measurlng the absence of b1as or dlscrimlnatlon. An alternat1ve’>7‘:"

1nterpretat10n for 111egzt1mate dszerences is that thefstatisticsV




jfmeasure horlzontal equlty._ In other words, two measures of equlty,_‘,j'”'”

ffone for opportunaty and one for horlzontalaequ1ty may be requlrequ

When the b1var1ate and mu1t1var1ate statlst1cs are used w1th

;*leg:tlmate dlfferences, such as presence or absence of a hand1cap,
5afonly vert1cal equrty 1s measured.,lonce agarn, 1f horlgkntal

h:equity is also 1mportant, the un1var1ate stat1st1cs Wlll have to‘;l

ffbe used in add1t10n to the b1var1ate ones.l Although 1t may not
3be as elegant to have Vertlcal and horlzontal equlty measured

”,separately rather than together 1n one m-asure, therq 1s one

f}advantage to theiblvarlate representatmon of vertlcal equrty.w

he vertlcal equ1ty not1ons need not be as precise as when welghtlng
5 »

Q of chlldren or 1ndex1ng of treatments are used 1n thé un1var1ate:gf¢fffi?w'

stat15t1cs to measure vert1cal equ1ty.. The evaluator‘need at flrst

7*only spec1fy the s1gn, not'the'pr;clse numer1¢al value, for the b;-

var1ate and mult1var1ate statlst1cs. The regress1on w}ll dep1ct the

' exzst1ng relat1onsh1p and the s1gn of the relat1onsh1p THe d1sadvan-”f

» N
tage of the regress1on representat1ons of vert1cal equ1ty 1s that the

P

horlzontal equ1ty neasure used 1n conJunct1on w1th it wmlf not 1ncor-t

porate the vertlcal equ1ty not1ons.._ }{d .7L11*'

c) ‘Value Judgments and B1var1ate and dult1var1ate Measunas of -,
Equ1ty -.ﬁ‘_ - _4,,;.\ A q_) L ;_ R .

There .are a number of value Judgments that are 1mplﬁc1tly
ir

%xpressed when each of the b1var1ate and mult1var1ate stat1st1cs

is used to measure equ1ty.' The value Judgments are s1m1lar to ;f.7'

/

the ones that were outl1ned for the un1var1axe measures 1n Sect1on--;”

f

{ub;. Table 2 and F1gure 1. Each value judgment 1s aga1n formulated

N A




"7'1n.terms of questlons and these qué5t1°n5 are dlsplayed 1n Tab1e

The questlons are posed assu;ﬁxg that the 1ndependent var1ab1e is’ ,fﬂ

i@. an 111eg1t1mate d1fference such ‘as propertyqvalue per Chlld and the

groupjls chlldren._ Equlty'ms therefore 1mproved when the StatlsthS

decrease 1n value.- We?assume 1n the tab1e that negatlve values are
L"more equltable rather than uncerta1n in’ interpretatlon.:ivf:v : .

: \The f1rst questlon asks whether a11 ch11dren.are 1nc1uded

1n the measure. The answer 1s yes for a11 the measures, but

the questlon is: 1ncluded to prOV1de con51stency w1th Table 2

and so that un1var1ate and blvarxate meausres can be compared

E;ﬁQJThe second questlon asks about an 1mprovement iin- equlty
when a: mean preserV1ng transfer of the treatment (or dependent
varlable) 1s made from a chl}d hlgh 1n the dls'ributlon to one jaﬁli

e _ - -
. that is. IGWer. Note that the 1ndependent varlable, 1 e.‘prOperty

V5¥va1ue per ch11d 1s assumed to rema1n congtant for thls‘questlon

A *as we11 as for numbers 3 and 4 The second qdbstlon is 51m11ar
S to the Plgou Dalton conaltlon for un1var1ate statlstlcs.:.b_{:ﬁjf?;;
| 7¥3;ﬂ7 7 The th1rd and fourth questaons ash\about the analogue\bf ffﬁﬁ
absolute and relatlve 1nequa11ty aver51on for b1var1ate and mul-?}'i

-’71Tt1var1ate statlstlc;. “The' value Judgments expressed in fhese two
‘"ﬁ'litquestlons are concerned w1th the overall 1eve1 of the dlstrlbutlon
'if;oﬂ the " treatment as repreSented by 1ts mean. The dzstrlbutlons pf

Tbr-s‘treatments that are compared w111 have d1fferent mean values - g[{f

S . 4 o, . EA .
Ce e e




VALUE JUDGHENTS FOR 'EQUITY- MEASURE' | r-on S T
S NON IDENTICAL ChILDREN‘ T e

T Coem ol “.;' . Cols ‘o "..

”fj,Are a11 ch11dren taken.lnto account’ e

EZithoes the reasure alway’ffhow an 1mprovement when a set
“fﬁh,2uant1ty of treatment ('ependent varlable) is transferred

b Tom one ch11d to another who 1s Qower in: the dlstrlbutlon"f

53¥stoes the measure alwaysgshow a change when' each ch11d'
< treatment (dependent var1ab1e) 1s 1ncreased by a constant
“F*;ﬁamount’ b_ : L s

'*EDoes the measure always show a change when each ch11d' -
_treatment: (dependent var1ab1e) is. 1ncreased by an equal
"'-’vpercentage" R _

> JTfDoes the measure always show a change when each Chlld'
. haracter1st1t (1ndependent varlable) 1s 1nereased by a
g -:.iconstant amwnt?‘ S T ,3, : SR

-—

'6.5{Does the measure always show a change when each Chlld' .
~Characteristic. (1ndependent ----- varzab;ea%is*increasedﬁhy'an;‘
Lequal percentage? oo S e ~

_h L




PRI LT ANswERs To vntue dunsnenr quesnons an sn Equm S " EE T
I RN nensunes o non IDENTICAL CHILDREN T
ERO f;7"'°2-;?ft‘[”'s, EETRER O i

X N **?‘yg'*l> *'d R Simple Regression | Constant Quadratic and Pigher 0rder Regressions
o tii‘;;fn | Simpie Sio Elasticity Elasti ity 43]ope Eiasticity
Corr?i?tion (b ) () dln o

. ‘ ; _H_
| SR ibr + 2b9 n?) rb, +2b B )
;?‘ Are qu children taken S e

f,’ inprovenent for aii LT }Vf?‘;v”" o >r“ntfq5.,it74rerfﬁii= e
preserving transfers in Not TR ‘:,'gd Not ;iiw‘. e Kok Not
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L Necessariiy
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; VALUE JUDGMENTS*
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‘ E Questions S and 6 are concerned w1th the behav:Lor pf the

jfmeasures When the 1ndependen' varlable (chlld's characterlstlc

}forwproperty value per ch1ld in our'examples) 13 1£creased by a

» @

fjconstant absolute or percentage amount.. These are 1mportant
'Iquestlons when the 1ndependent varlable 1s property %alue per chfld

‘fStates assess property at d1fferent percentages of market value f'

"tanging from below 33% to 100% When cross state comparlsons B

A

f*(or 1ntertemporal comparlsons for one state) are made on blvarlate
ﬂ]measures of the relat10nsh1p between expendltures per Chlld and wealth
;}per Chlld 1t 1s extremely 1mportant to understand whlch measufes'

;w111 be affected by the d1fferences in assessment rat1os (Percen-,'“"“

R et e e e T ety S

fﬁtage ch?mges 1n the andependent varlaﬁle).;_ ,;g;ﬁ;ﬁlﬂi'

' ,o.‘.

__Flgure 2 1llustrates the relat1onsh1p between the value»;.ff

the‘value Judgment questlons llsted 1n Table 3.& A numerlcal example

“the f1rst vtur value Judgment“dlfferences illustrated'ln'Table 3” ;ff

w1ll be presented 1n the sectlon of the paper on models of school

e e
dlstrlcts.» SRR S
i RS SN o : v ‘
o . e
@ ’ .
» e




"'b ’ 1:

Introductlon

: It was argued 1n.apreV1ous sectlon (B3) that the only log1cal

treatment to apply to the household as a un1t of analy51sfls~the

total amount of goods and serv1ces, or total resourcés‘ ava11able

per un1t of t1me._ In thlS sectlon, two ways are chosen to con-'“'”

ceptuallze total E!éources bdth of them in a current or short run';'ﬂ

tlme perlod (for example, a year) The p0551b111ty of total '7

e e
.

~' llfe t1me resource dlstrlbutlon 1s not con51dered at thlS p01nt

freason that the state of the art 1n measurement

:'forfthe‘practlca:

‘{does not allom a good emp1r1cal measure of llfe t1me resources._:'

| The two concepts of resources used are total resources'a‘d ~j:f

- changes 1n total resources The use of total resources requ‘res.
t;; '

goods and serV1ces avallable for consumptlon by a household 1n a

other e

tﬂthe ..... level of educatlon serv1ces and the level of al =

g1ven year enter the equlty cr1tér1a The use of changes 1n total
resourCes as a treatmen¢ means that net add1t10ns to resources
(serv1c&sm1nus payments for those serv1ces) enter the equlty cr1ter1a

The changes 1n resource concept may also requ1re a reference to {:ﬂ

total resources before the change,__j ’

“ (,'

Two post crlterla are presented to %valuate equlty 1n the
, dlstrlbutlon of total resources (or changes in total resources) among o

households f FOllOWlng the presentatlon of these two ex p
/ .
cr1ter1a,,one ex ante cr1ter1on is d1scussed The f1rst ex_ post

W

cr1terlon 1s an appllcatlon of Atk1nson s equlty 1ndex to households_i

'a°d 1nvolves the spec1f1catlon Ofsﬁ)utlllty functlon that comb1nes




'8ht5 the derlved ut111ty levels._ The se. ond S
11;pr1nc1ples of ab111ty to pay The ex ante CTlterlon is on'

e ;g;latés ,_-t'he"r_'t'a-’k" pri ce.' ,df"ffe-du_»c_"at"ilo'n '_to housevalues . fEa.

i

'Wb;f Atklnson S Bqulty Index Applled to_Households
And Total Resources v -

serv1ces into a total resource easure._ The‘comblnatlon can be

*where ut111ty 15 a funct1on of educatlon serv1ces (ED) and all other i

LR

f,goods and serv1ces (Y) The measurement df ED and Y and the

4

L-spec1f1cat10n of the parameters of the ut111ty functlon are 1mPor-f»h .

jxtant..‘ﬂﬁ is: usually measured as the dollar flow of educatlénal

]

Hfre”d rce!(per year to the hourshold Conceptually chlldless house--ﬁ':

&
B j

o -
could recelve dollar flows v1a external beneflts, but measure-s'

;fpen;'of;the magn1tude of the externalltltes Would be d1ff1$ﬂlt.*>Y is

A

: generally measured as’ after educatlon housezpld 1ncome on the tvl_5Q“f
. .. S

l.aﬁgumptlon that thls 1ncome represents the quant1ty of all ofher
- I
'-goods and serv1ces avallable to ;he famlly In general ED and

Y are comblned by a ut111ty fUnctlon U [ED Y ] where i represents

each household ' Thls generallzed ut111ty functlon must be g1Ven xtb?fﬂ

’ .




of equlty A common form 1s the 11near homogeneous Cobb DoUglas

'TQ'The spec1f1catlon of the @

parameter 1s a value Judgment

ndlcatlng tha welght one-wm%hes to attach to educatlon versus a11

'ﬁf_other goods and servmces. The hlgher a ; the hlgher the welght

ﬂglven to educatlon 1n a household's welfare. The parameter u can t

'thought of as the proportlon of the household's budget that one RE

~«;W1shes to see devoted to educatlon.; The a parameter could be.estl-

‘“mated.emplrlcally, on the ba51s of_hlstorlcal behav:or of»hbuse-“*?

‘,of welghts for educatlon .are acceptable to soc1ety.:ﬁj

The ut111ty 1eve1 derlved from the ut111ty functlon‘becomes

';m‘sﬁp A S(U )

1n order to »
’jhderl e an 1ndex of equlty If the SWF used 1n ‘the prev1ous sectlon'

7i;Aga1n a functzonal form for the SWF must be spec1f1e

- :of‘the paper (Dl bli],.ls agaanlemployed we have'i"f;é;;ffff"fl
R swp 5 e Y )1
: L Ter ‘.f? N 1 E TR
. .,..‘:‘":r ": SO i o l'n - .. ,;" ; ‘
'-where" U (ED., Y ) = ED er,ﬂ. s
__' ‘} n a number of households '{s,;;fVJ”fj', Lo
The value Judgment 1s contalned in the cholse of the E (and the a )'
,,@arameter., The 1mp11cations Of”thls cholce have a1ready been-fi 5
\ ° R

d1scussed in a preV1ous sectlon._ f ﬁgwiiw




i~equ1ty 1ndex, 1nvoIVes value Judgments about the 1mportance of R
& J '-_T;. S

feeducatlon Versus other goods and serV1ces (choice of a ) and

7ﬁabout the importance of households at different levels of ut111ty

E]

fi(ch01ce of E) ;ylng made these cb01ces and havzng properly

,;measured,ED and ﬁf ,one can proceed to calculate Atklnson s

A%

iﬁcardxnaljmeasure, Aﬁ

concept of ab111ty &o pay.. The concept 1s most often Qperatlonalized

by comparing ratlos of taxes paid (after sh1ft1ng) to 1ncomeJ for‘w5

an average (medlan) famin, across 1ncome c1asses.w lhe ab111ty to-«~
% .

pay cr1ter1on evaluates~as more equ1tab1e a distribution that 1s,ef§:,

"progre551Ve" or has higher average tax rates as 1ncome ipcreases. -;ﬂ*ﬂ‘

A related ability to pay criterion*has been used by Lee Hansen,hk””'
Burton Weisbrod and many others, to evaluate equ1ty 1n hlghe; ' i;;nﬂ“'

Weducatlon. j The cr1terion can be ggplied to elementary and

.

r"secondary education as mell ffﬁgaiuf ;'.;tha_w;ge»hf; o "h“v

he f1rst step in the construction of an abilify to pay measure

’or education 1s the def;nition of the burden and/or benef;t that v

will be dlstributed acrOss 1ncomes., For education equity, a reason- L



. 'treatmsnt/ '

!

:educatlon.

i 1 ,‘

The evaluatlon‘of dlstrlbutlonal equlty of the treatment““

(

f;j:tlon, Rg,;lslllkely to be Very low Households Wlll have varylng

Lmbers of children from zero to more than flve at each 1ncome

: “-level and therefore the unexplalned or W1th1n group varlance w111 be:

A

;y@d qu1te high Thehsource of the problem 1s that only one serv1ce 1s

“'ﬁfbelng measured;and;when that serV1Ce 1s measured on an annual ba51s“

ts 1nc1dence can vary wldely

-|'1‘

One way to avold the low Rz problem but remaln w1th the same

i
-
1.
-general crrterlon, is’ to d1v1de households 1nto groups based on
-

uthe number of chlldren in . the household _ Then u51ng the householdd
2N

Sl iagme




vthere would be any relatlbnshlp 1n the«regre551on,{ In qzder‘for

4 bl to be negative,
‘é .:unegat1Ve1Y correlated'.,;j"-

"work on hlgher educatlon, 1nvolves grouplng househo ?s nto classes bdj

i

based on 1ncome rather than based on numbers of chlldre@. ,.-Thenvdfr'

for each 1ncom class the total beneflts mlnus tota1 taxes for a11
L : g, ) Y s
o households are d1v1ded by the numbev of households to derlve an._;},glg

'

The magnltude of the net beneflt

'.u

_average net beneflt for the class.f
i;“w111 depend on the}structure of ghe tax system, as before,,and on thc
number of chlldren 1n the 1ncomé c1a55" The average net beneflt 1n'a3f

.each class could be regressed on- the m:.dpo:tnt of the 1ncome c1¢.ss.
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-

;g no matter what_thelr distrlct‘property wealSh 1s (horlzontal

'____f

If other publlcly prAV1ded goods and serv1ces“are con‘

sadered Wlth educathn, then4fax-pr1ces w111 be pp51tJVely corre

"ffw1th dlstrlct wealth and hdifzontal and Vertlcal equlty w111 npt o

- Sey v -.-J_ TR A N,
.'-GX1st even Wlth‘-f'the DPE /";’, Gt

)f;i,;jﬂ Ex ante household equ}ty is a more:narrowiy conc‘lved equltyf?

_Vfiicrlterlon thgn those based on Atk1nson s 1ndexvor on the Hansen-Tf

-f;;Welsbrod aqiilt:to-pay standard When the'ex ante@concept 1s

jvwﬂideflned as ‘h rli‘ntal aﬂg vert1ca1 equlty of loca_




Hypoﬁhetlcal Numerlcal Models of School Dlstri ts”
‘ llustrate Conflic 1n‘Conceptlons of Equlty”ln S ho

.-The Rande of Educatlon and s:hool Flnance Varlables 1n'_h£7of_
_;School Dlstrlct MOdElS'f_ f;, r;_le . ﬁf, o BRI

-

‘n th:.s sectzon, the var:.ables are organl"ed by*thelr use 1n the
9 v el =
models and the models are presé%ted from the 51mplgst‘tq the mostfj&,;ﬁ

complex.J/Varlables that mlght\emplrlcally be 1mportant-;n3




equlty measurement hut are not 1nc1uded 1n the modeis

dlscussed Many t1mes an ent1re set of varlables w11£fha'§Par”

B v ..'A- - Ll —-I

51m11ar potentaal effect 1n the hypothetlcal models and for tha

et

i3_reason oﬂly one need be 1nc1uded The varlables may have dlffer;

h ‘,." e 3 . ;
because we are constructlng only hypothetlcal examples and Ho not o

’

know what the data woulq look 11ke 1n many cases,'lt would be




ED1fferent;a1{:1nput Pr1 e;V@rlablés CPersonnel
,Transport

&nput Prices,
1onﬁInput Prlces, Ut111ty Input Prlces) LT

w”leferenQ;”l Eduéatlon Veeas (speclal'ﬁducat P
and. Tategorical’ A1d} .

ilefefentlalfCapltal Expengitures »

Trlate chlldren s measures.. Only

:,r1cek1ndex'1sﬁneeded to reprgsent the potentlal effect of é}l the

verted toilndeXes and used 1n lweu of or:xﬁ*comblnatlon wlth?the

R

_‘d1fferent1a1 oufput cost var1ab1e.. All of the

‘.barlablestcan be seen'asdfactors that could change the value of

4 . S : L' e{’ve":_too.

;_legltlmathor 111eg1t mate d1fferenﬂes‘ /!

1

G SRR £F1

c1a551fy
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ﬂgences 1n real rQ§ources acroSs students.‘ Of%en stétes prov1de

”d;ffenentlated on»the ba51s£of the°1nput

tq establlsh{standards of vert1ca1 equlty Some afe 1nterested 1n

5

'7;1eved for all.chlldren-

When \vertlcal equlty 1s a

“'concern, some ad;ustgent must be made to elther t’eatments or,
" Ty : \ .v.] . q‘_ .,

oy

w1th'respect_to unLvarlate chlidren s mea ur sg”

L ’Jec? -



Qﬁcategorlcals 1n drstrlcts.jfare’theYFEPent7on:v".1d
: S

ﬁfare they added to general revenues énd spread over all chlldren?

i_Part of the problem stems from*the practlcal dlfflculty of

*;a551gn1hg welghts agreeable to a11 evaluators.'

v

'f~equ1pment and buzldlngs may be §§d ahle part of a treatment
}»measure 1f 1nputs are the treatment.» Cap1ta1 serv1ces may vary

'f;across cklldren due to the age, quallty, and slze of the capltaldﬁa

»p;stock The problem 1s~how to approprlately measure capltal servrces

L
A

',ﬁCapltal expendltnres'are not the correct measure because they are

. ~
AR

.fflumpy and not an 1nd1cat10n of cap1ta1 consumptlon rates.z On the"

ficonsume ) her;resourceswln the de
| A second problem w1th effort d td _ T
ifrn a treatment measure 1s the dlfferent flnanclal arrangements thati
:;ﬂmay exlst wmth respect to debt flnanc;.- It 1s notfclear how to

~account for dlfferences in state a1d for debt, d1fferences 1n the :

.flprOV151on of spec1a1 mlllages for debt servrce,'and dlfferences 1n

vhﬁthe use of current revenues for debt service or. cap;tal expend1tures

A common‘solutlon is to use current operatlng;expendltures or

T;revenues as a treatment but thls so1ut1on may not be appropr1ate o
?;‘lf capltal serv1ces are 1mportant addltlons to resources or outputs
B and 1f they vary srgnlflcantly across ch11dren.n Because most of

v?=the problems com:ernlnu cap1ta1 requlre emplrlcal work we do not ﬁd

's'use any cap1ta1 tarlables in the models]j)g



R | S

A th1rd problem 1n accountlng for d1fferences 1n cap1tal

across dlstrlcts 15 that school d15tr1cts exper1enc1ng dec11n1ng"

1,enrollments or those 1ocated in - certa1n locatlons may have hlgher«w~

-,. .o °

‘ operatlon and malntenance costs on the1r capltal stock and thus

have\a need for d1fferent1a1 treatment “:”1:“, e ~:g.‘
L . R S
e Complex School Dlstrlct Models ' S L

Complex school d15tr1ct models 1nclude some or all.of the

N K

expend1ture related varlables aSSOC1ated Wlth the preV1ous models"d

plus some comblnatlon of the folloW1ng f1nanclal env1ronment .
| varzables.jﬂ"'ij;;f?ﬁ_. T | , : e ( . . L
-"Ratio of ‘Households” w1th Chlldren to douseholds ;Lfép”f’f;p
.-’Vlthout Chlldren : - . o RN

'j73Levels and Dlstrlbutlons of Wealth and Income 1n D15tr1cts
'*,-”D1v1510ns of Property Tax Base Between Re51dent1al
'Commerlcal and Industrlal Uses,j R

. _'_-lfl_Ratlo of Chlldren to raxpayers ' Dt T

:p?Comblnatlons of Property and Income Taxatlon Used to
'F1nance Schools . \ .

k3 - .

.- Assessment Pract1¢es '::Q'f” S ;sfjil*,': s

7};;:Tax Rellef and C1rcu1t Breakers }H*-"trfvf ' {.f'ﬂ"f:'ﬂf'h

'fns;Mun1C1pal,Overburden . ._v e :_,v -

‘i‘Complex models are needed for two purposes. Explanatlons

5 of why and how school d15tr1ct expendltures per Chlld 'Tf”“h;;t
generated requ1re theor1es of school d15tr1ct response to.soc1al
polltlcal and f1nanC1al env1ronments. The f1nanc1al varlables_“;.

\ re usually con51dered cruC1al 1n an emp1r1cal spec1f1cat10n of

N

~wa;theorxtof school d;str;et,responsea; Understandlng why;and h°W; o

e

5 R . R L IR o o
. ot A L i co T BRI 2 .
. . - . . sy . o e

L -
-




f;ﬁand out51de the scope of thls paper.‘_g'l'”“

"thusehold (or taxpayer) equlty conceptlons.. If households were

N

;-phe prlmary concern 1n thlS paper, 1t would be necessary to 1nclude

f;”many of the f1nanc1a1 env1ronment varlables 1n the household

.:outcomes are generated 1s very 1mportant but 1t 1s p vast toplc

N f DTS
.Wf“ TheAsecond purpose of the complex models 1s to 1llustrate

I
| l
|

’

R

"models.' Because ch11dren, not households, are the prlmary concern*“E

1f'the househdlddnodel&,are spec1f1ed as 51mp1y as posslble. Some

'lJfaddltlonal omplexlty generated by the d1fferent1at1on between

”ifresldentlal and non-resldentlal property bases 1s 1ncluded 1n

];Appendlx 3 on tax pr1ces, but for the most part the household

C models 1nc1ude rat1os of households-wlth and w1thout chlldren,;iﬁlff

..flnanc1a1 englronment varlables. rL’} I

fjflncome levels of households, and household tax payments as’ the only

. w
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'ntroductlon,thModel Rresentatlons

;Table 4 dlsplays.the plan for the presentation of SChoolf;fl,
a?disfriCt models.: The f1rst Column 1dent1f1es the sectlon.ln whlch .

each model Wlll be d1scussed The second:column 11sts the component :
i of the equlty conceptlon that w111 be analyzed Wlth each‘model{‘and D

the th1rd column spec1f1es;%he\yar1ab1es that w111 be-

&

mode]._,9 We begln w1th ch11dren s equlty conceptlons, by addres51ng

2 e

1dent1ca1-ch11dren cr1ter1a 1n §§ptlon C In th1s sectlon the group

‘qulty cr1ter1a aré con51dered 1n SeCtIU.

_among cr1ter1a for 1eglt1mate dlfferenfes among ch11dren”ar |

5f1st1c based_on a1ternatlve*bJVarxate—chl1dren—cr1ter1a

thonfllcts between households and ch11dren as a group arejhichllghtedw

i;ln Sectlon E where the cr1ter1a and the treatment are held constant

'fand only the group 1s changed from ch11dren to households, F1na11y

f’Sectlon F demonstrates pos51b1e confllcts betweegﬁdlfferent house-{fjf$}
hold concept1qns.i The treatments and the groups are he1d constantf.'%%%

and household equlty,crlterla are varled fﬁff_[5:5gf;;igg,f,“]f?afff'




_ COmponent of
Equ1ty cOnception
Agmphas1zed

AN

Ident1ca1 Chlldren el
Criterqa e *Zi'ff e

Nonéldentwcal ChTTdren
Criteria  ;1 __.. >

;””'ﬁNumber of ‘Chitdren, .+
Expend;tures}per Chde,
Pn Fe Index

; ”fﬂj;,'- Leg1t3mate leferences

kY y-Jiifégiifméfenfoféféﬁces;'ﬁffi- Number of Children
LI e nnr T Expenditurest p

Househo?d and Ch11dren _;_j' %:v; Nuwber of C 11dren
BRI ' Groups f~li_; . _.,_‘jﬁ~fvf*;f;- Number of Ho seholdg\x
T ST e T *‘.--ﬁz,” "!.*‘..n.,;-XEXpenditures per -Ch11
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R lrrprovomept for trans{ers " g
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1 butlon Fi results‘from an‘addltlon of $150%}o eacpif{eg,,

ﬁBoth E and@F 1ncrease the mean and medlan‘

% amount of total expendltures,among the chlldren. Dlstrlbutlon '

E'glVES.lt td,the $2500 1str1ct. Slnce there are dlfferent numbers ,‘;j"*f

‘of ch11dren 1n the g1v1ng and recedV1ng dlstrlqts, expendlture_

LN . ~
2

'f;kreductlons and 1ncreases are, no}_always equlvalent The totalx

e T

'?.faollars nedlstrlbuted does remaln constant,__ﬁfbf'

2

Dlstrlbutron C reverses the redlstributlon oﬁ B by\taklng

$50 per ch11d from“the $800 dlStrlCt and g1v1ng 1t to the $500 'ff7fﬁjff1?

_.‘__.' ,1:.‘.

‘dlstrn.ct and taklng $100 per ch:.old from the $235_0 d15tr1ct and
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‘sitaken from the 51500 dlstrlct.- Half the Qdff;rf
~g

ff'mean., $lQO per chlld-
~f?amount is. 21Ven to the $1200 dlstrlct and half to the $1800 d1str1ct.,ff

The last three measures-are all Atklnsonlstlndex, wlth dlfferent

.Jalues for the parameter E Table 7 shows the ranklng of earc

d1str1butlonzaccord1ng tq each.mgaﬁure. Table 7 shows that'n ﬁw”

asures. Put another

dlStrlbUtlonT'lsQ rﬂnked the same by .\-al‘l""‘h

there_is'at least one conf q&'betwee-
‘ \

each palr of measure%
for at least two d1str1but10ns.; An etample cf at least one con-’

K

fllct 1s presented for selected pa1rs of measures 1n Table 8 Théffifiw

one (and usually morefthan one) conflict 1s found 1n all cases’h

The four measures that are'relatlve 1nequa11ty»adverse (the*Glnr,

.r1atlon, and

oA

S an AR
The numbers used 1n Models A through G are hypothetlcal but

w1thln the range of actual school d1str1ct data.. The models demon—-ﬁw_h

"gstrate the QpSSlblllgy of confllcts between neasures and the




TABLE 6 R

l._1 Range ,J_i;?"‘-'_';fl_"";zouo o 2150 2-206-“ 2000 '

",.';z Restricted Range l' .,f,'f;._lf:?._--".,}?‘1&1700 5‘1650""7 51500 B e ”

Tt e W ,«;f;;;;ji;z.tms4 25385 Ll 'z.ssas 25154 21250 26154
?_;;4 Wt e Deviation O 3551 .3551 3551 .3551 ‘3319‘ ; aaw "'E'F
‘ “'. '...'3:".'-\-,’,«".4792 SR T s
X vmance CRE "f 427401 428116 435259 mozo 517155 427401 435735 '
; 7 Coefficient o Variation o 435204 43933 i .43719 .43584 o 44007 -

IERE I
'«5 Penniss1b1e Variance

a Standard Dev1atlon of Louarithms“ ;-5'03;'.' 492 495x 53 _:.:.;503}..3" ‘T 444504

' v

'_" :; . b ' ) : |“' ’,\ Sy

10 Atkmson s Index. S ; -
ma, R sn P 'f.' nga 1151 ma 1194 '119’3,]. RN T

I,D'b:’i'-'-i R N S aegz ‘2557 2590 2592 259‘2_}__",;_.' dw
e, ERD 7. _,*.5170 : 4660 ,,475] 5170 BT ST I

Hini Coeff1c1ent BN ¢.,2,4;.7,9,215-*.‘-.",’.?'7'; ".":2,456'567,_.? '24337 gaasa 247.92'".;.:; B R




 RANKING OF DISTRIBUT ONS :ACCGRD{I. ;
EQUI Y: NEASURES |




B ST COFLE
»,mmwmnnmmw

~M-mmmme

| ;ifederdl Range Ratdo and Atkdnson s Index e
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;?F?1¢§S?4 The_actual 1n¢1dence of confllcts when reall ata are“f{ﬁ

'7Pemp1r;cal questlon uhose ansmer 15 belng worked 'iﬁff‘




"*73Chiidren;35dﬂ

. the treatment so as to.make thé indexed: treatment f¢oiap‘_arabfiei{ for

,.unwelghted chlldren.d.i't"

Tfion d1fferent1a1 pr1ces of resources..427*7f

b The model and the measures:

The model 15 constructed by applylng

v

1ndex to the dlstrlcts 1n model A from the preV1ous example.e

' Table 9 dlsplays the expendltures and number of ch11dren 1n

Dlstrlbutlon A the pr1ce 1ndex applled to eaeh expendlture 1eve1

(dlstrlct), and the pr1ce adJusted dlstrlbutlon, labelled AA.,”_EJH
g S e - S o fir . 3

AL




nfstraaytfahkkf;fr._;ii;;Eiﬁ?iﬁ{;ie:e??'5‘f..*47 ki D*stributfon AR

Number
e of Children.

| i~ﬂi1ooo;f;.-_f;
2000
fﬁ15382 000

. jf7€;1§38;{?e?ffifff;-lf1000i5v

ez U 000
i ;fﬂ?f( 2511u" : 1ffi%}f430de?f?Qf‘
"rw:;fg; 23154L v ”'T1oo§ﬁﬁge,¥£a

Number of ?;Pf;;,l ﬁff _7«“_ff7,*?'-*fff_é?’:*”'j*é*ff?r>f};f;jf, A

I

i Expenditures per Chi1d_5, s rounded to nearest do11ar ?*';fﬁiifff

Pr1ce Index




» the dthers for each measure._ Table 11 shows those confllcbs byx'

to a secon& d15tr1but10n and 1n

/._,

AA Wlth reSpect to the sgﬁt sec»nd dlstrlbutlon.u The two'go umnsﬁ

"-, adgustments.{ In a preV1ous paper

was presented The co c1u51ons based on the Mlssourl data were

(

As discussed in’ Part”'I of th1s paper, ord1na1 usage of the equ1ty

0

measures 1s on somewh_t f1rmer ground than 1s cardlnal usage,,so

that the f1nd1ng on 1nvar1ance of the rank1ngs 1s espec1a11y 1mpor%*

" o188




; ? Va]gg of Veasure-for AR

2085 ondo{/

| "5'1985 0000

Caame

‘OM%i
0. 29747

451277 oooo

;Relative“Mean Deviation i;;;,;

fPenmiss1bTe5‘a{fance

- eff1cient of’Variation

5Standard Deviat1on of Logarithms ;; ,;;; ';;;;? :317.507 ut':
fejni Coeffic1ent;;ji,}j;_'¢¢la;"5,;f¥ 1),;;1{;;f;13f'.24594

;Atkinson s. Index;H L .
‘*:;jl;[fy3: rffg;f:;:;;;T?fif*j;f151so |




" CONFLICTS. wnsﬁuismsmmn Als.
PRICE Auausrs? (DISTRIBUTION AA)__

Re1ationship Between P

D1str1bution A
- and a Secorid "’
”%n:D1str1bution

'*Relationship Between'
I D1str1but1on AA
“and 'a*Second”...
D1str1but1on

fMeasure

ﬂff};A equa1 to B

o .”ant't;equa1 than B}
‘Restricted Range - : .

, B | ftA,equa1 to G .
5'3.‘Federa'| Range Ratfo, . " UA‘equ

Re1at1ve Mean'Deviat1on fgfaf';‘ A equa1 to B .;{,;equa1gthan B

fS..Permiss1b1e Variance :{;}3,_;_fv;A equa1 to B M 3';equa]vtha" Blt"*;;
;6 Variance :;_;vf?,:f;:;,rflffffff!jA more equa1 than B ’“"AA51e§§?eQua1 than B[JB:LQ
57, Coefficientlof Variation fiﬁ.t"}j:A more equa1 than B | AA 1ess?équa1 than Bif
s andard Dev1ation of Logarithms A equa1 to D ;JJ;;iAA 1ess;eqna1 than Di
: ;.m'i f?nefﬂ::'ient R A equa'l to E AA more';-v_et.';;a'l than E.;f’- :
io_ Atkinson s Index. ﬁﬁ';f U R I

- e
k . N
s o N

1-: = a o o AequaltoD . A Tess ,'equa'l th_an??_uzj G

Z;AA:mpfefeﬂua1 than;bji o




ma erleferenCes Amq_g Non- qunt1ca1~Ch11dren and
:&Bavarlate and Bultlvariare heasures ' ST PP

_ong ch11dren.; Flgure 2 1n Part II D blli (reproduced here);;;f

#children.; The models are constructed w1th hypothetlcal data'for

PP

'a';hb The models and the measures

The models are constructed u51ng two baslc blvarlate

;dlstrlbutlons. The f1rst baslc b1var1ate d1str1but10n 1abe11ed

;N 1n Table 12 1s constructed as an essentlally 11near relatlon-*fv .
gshlp between expendltures per ch11d and property wealth per ch11d”~

fﬁhere the expend1tures-per ch11d part of the dlstrlbutlon 1s . ‘
f1dent1ca1 to d1str1bution A 1n Table 12 (un1var1ate 1dent1ca1 ;'?fi.
?chlldren model) The second bas1c b1var1ate d1°1rlbUt10n 15

;labelled P 1n Table 12 D1str1but10n’P 15 a bas1ca11y cub1c ﬁﬁﬂ,__ |

‘latlonshlp between expendltures per ch11d and property wealth
per ch11d Dlstrlbutlons Nl, NZ, N3 and P1 P2 P3 (Table 12) are.:

mod1f1cat10ns of the bas1c d1str1but10ns N and P D1str1but10ns' X

131




i i:orrelotion
\iALUE JUDGMENTS* (r)

(I

‘ Are oii chiidren taken
into. account?

v
N
......

Sensitive fo’ euol .
~additions in dependent
vortobie?

b Sensitive to equai
[ ‘percentage: increoses in
| dependent voriabie?

Sensitive t equa] R
additions in- independent
} veriad@e? PARE I

'. Sensitiiie to equai ST S B
| percentage Increases in
independent variable? N_.p oo Yl ;_;l;:;'-' SR

"Foro nore complete description of the value judgnents, see Tabie 3. : For exposition purposes it is 'ass
_the’ treatment (dependent variabie) andw is the cniidren s dtfference {{ng s

dent -vardable), - .




12y
i Property Wealth
%%per*6h11 :

;,5°ﬁearest deIar e e

Distr1but1ons P, P] P2 P3'37i"7é“1v”;

o The' smne for P P1 P2 P3
{Mwnber of -l ;Property Uea]th
;Ch11dren -per cri1d

Expenditures per ChiId:

L Mean :
" $28,52%

53*Rounded to .
nearest d011ar




Thei1nterpretataon,of the cub1c5

fslope qnd elast1c1ty mea%%res for d1str1but1ons N and NS showuiw§§ 

?e u1ty3fpr N3 than for N'L

flnterpretatlon of the negat1ve values for the cub1c §iog?‘and'
felast1c1ty measures'between P ﬁnd P3 1s amb:guous because

fnot clearihow)to 1n.erpret negat1Ve values 1n_the f1rst pIace

,be lnterpreted as: overcompensatlon (one 4 +1 _
gwealthnshould reduce expend1tures per ch11d rather thankhaveenol'

1\'.
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f;The comparlsons between dlstrlbutlons Ny Nl NZ and P Pl and P2
:VfdemOnstrate the follow1ng'results., The elast1c1t1es are 1nsen-:?;
:§51t1ve to equal percentage changesl(V Nl and P Pl) but senS1t1ve7;
:d:to equal absoljte changes (N N2 and B, PZ) The 51°Pes» °njl_. :
A”pthe other. hand, are sens1t1ve to equal percentage changes Ny Nl

.i:and‘P Pl) but lnsen51t1ve to equal absolute changes (N NZ and

'bfP P2) The correlatlon coefflc1ent is 1nsen51t1ve to elther

v*percentage or equal aPsolute changes (N Nl NZ and P Pl,,PZ)

s“mmary | e Ll ,
The models in: thls sectlon have all 1nvolved dlfferences 1n N
;fidlstrlbut1ons of. the dep*ﬁdent varlables.' They have shown that the

'gfcorrelatlon, slope, and elastlclty measures can confllct 1n equlty
i vy oo Ty Ty ) .
i: ,,

Lffranklngs between dlstrlbutlons because they respond dlfferentli

. 0 A
;zto varlous k1nds of changes‘;n the dependent varlable dlstrlbutlon.

'-fAlthough not shown in the models,.the measures also respond d1f-'hfv

Afjfe ently to varlous klnds of . changes 1n the 1ndependent varlable.ﬁfﬂ

. Those responses are summarlzed in Plgure 2.1



Introductlon 5"‘

The ch01ce of a group 1s such a maJor declslon.ln the-construc~‘hi
dt1on of an equlty conceptlons that 1t 1s bound to haVe an effect*vw;”
fon equlty evaluatlons.. The models in thls sectlon show that effectff
;The models all apply the same cr1ter1a, Atklnson s 1ndex, to 1dént1-ﬁj
;cal treatments, so that only the group 1s allowed to Vary Theffff]3;
;treatments needed 1n the models are expendltures per ch11d -1ncomel;pﬁ
/per household and total education tax b111 pef household Expen~iéh;

d:tures per chz’d are app11ed to the households by assuming each ;-
household benef1ts 1n proportlon to 1ts number of ohlldren. IfiijQQT
there are .no ch11dren, the household rgce1ves no beneflts, 1f
there are two chlldren the household rece1ves two t1mes 1ts d1s-€ih"““
-tr1ct's expendlture level per ch11d etc. Fousehold 1ncome 1s T
fassumed to be gross total 1ncome (before any taxes) The 1ncome. s

. v L
ican represent elther annual 1ncome or’ the present value of 11fe-_47

'tlme 1ncome.» The latter 1s an- 1mpract1ca1 1ncome concept glven the

0

-current state of measurement capablllties, but 1n the hypothet1ca1
{ -

.models e1ther 1ncgme assumptlon 1s acceptablelr The tax b111 is. L
.equal to total local, state,'and federal unsh1fted tanes pa1d for S
~educatlon., In<fhese models, it is assumed that a11 chlldren o
;attend publ1c schools, $o there 1s no need 5 1nclude tu1t10n w1th
the tax blll f-. ; . S S TEen

2. The Hodels and the . Measures_f;

. Table 14 dlsplays the hypothetlcal data for the 4 models used
1n thlS sectlon The models are labelled R S T and V. Each

model contains 5 school dlstrlcts,;each school dlstrlct hasfelther p?

liQ
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'!.or 2 households, each household has e1ther 1 or 2 ch11dren.7dﬂffidvi
?éAlthough these models are the most conplex ones present%é in the f:fhfﬂg
:ipaper, they are st111 relatlvely s1mp1e abstractlons 6£/rea11ty |

| The d1fferences between the four uodels are the follow;ng.,..;}j“

th §, and T a11 have 1 household per. dlstr1ct and 1 ch11d per
;}household wh11e V has z households per d1stract and 1 or 2

;ychlldren per household in dlstr1cts 1 and 5._ R and S have 1dent1cal
deistr1butlons of, expend1tures per ch11d and therefore' the1r N

f;chlldren s equ1ty ranklng W111 beﬂldentlcal.. R and S also have __fvf“'&

n;identlcal 1ncome dlstr1but1ons, ‘but” thelr tax b111 dlstrlbutlons‘fff
;fd1ffer.i The d1fference in- tax b111 dlstr1but1ons m1ght ar1se:ﬁ{}fr?~W-:
'afor any number o-_reasons, 1nc1ud1ng d1fferences in. house values&A“;
Qproperty taxes), d1fferences 1n consunpt1on and therefore sales -
.2tax payments 1n cases where the sales tax contr1butes to the state ;,;i;
#hshare of educat1on flnance, d1fferences 1n exempt;ons or deduc-

.?t1ons and therefore dlfferences 1n Federal tax 11ab111tx.etc.,;dhzf$?“
‘TThe d1fference 1n tax b111 d15tr1but10ns means that R and S w111 T
"Hd1ffer on the household equlty ranklng R and S W111 show that
ffch11dren as a group can y1e1d 1dent1ca1 equ1ty ranklng wh11e house—hh;fe
s_holds as a group y1e1d d1fferent equlty ranklngs.;.gl.b ‘ _
3:.i1 R and T have d1fferent d15tr1butlons of expend1tures per Chlld G
f'and therefore the1r ch11dren.s equ1ty rank1ng w111 d1ffer.:.Thgf % o
hflncome and tax b111 d str1but1ons 1n R and T are constructed so that;f;f
”ithe household equ1ty rank1 és are 1dent1ca1 R and T demonstrate :

| the same k1nd of conf11ct as R and S but now ch11dren are dlfferent fﬁ:ﬂ

and households the same w1th respect to equcty ranklngs.;'

H t
SRS



'ft1ca1 because dlstrlcts 1 and S 1n V hav,

‘g“ls welghted 20% and other goods and serV1ces 80%

td:;tures per Chlld The dlstrlbutlons c%ﬁnot be perfectly 1den-?f.

;equl-y neasures dlffer because‘of the dlfferences 1n chlldren/

SEIEI 2N

"household ratlos..;fiﬂi3'glﬂj;fv;f3ﬁ,,,f”}.Ti_1Efﬁf;.5fg31‘i“7=’°

ﬁnecessarlly set « at 1 0 because only eduqﬂklon expendltures per

fchlld and not net 1ncome are 1nc1uded ‘as ‘a treatment.. (See Sectlon'f

R and V have as 1;1;t1ca1 as p0551b1e d1 r1but10ns of expen--

ch11dren/household

aratlos hlgher than 1 0 Thé chllaren S equlty measures dlffer

""( *

fbecause of the d1ffer1ng numbers of ch11dren and the household

o . oL \‘

The measure or cnterlon used 1n all 4 mo)dels is Atklnson s g

}Index.i The parameter E is- set at 2. 5 The chlldren s Aeasure fhfdfg

fII DZb) The household measures set a at 0 2 and 1 c at 0. Sxeducatum

Table 15 summarlzes the calculatlons of Atklnson s 1ndex for ff*

-T{each model and each group.v As spec1f1ed above, the follow1ng

R

=_models 1s ‘an emp1r1ca1 questlon, there 1s 11tt1e doubt that the

'f;results are achleved "R and S are 1dent1cal or ch11dren but' -
.ﬁjdlffer for households.;,R and T are dlfferent for ch11dren, but
ﬁfﬁldentlcal for households.. R and v are dlfferent for chlldren and
A$;for hoaseholds.J“TYth'd .7i.fﬁ‘h:';_,?7;52d-h5:h'hftff: :;;E;fh;f

;f33;f15ummarz

' "'*.‘} o

The group or who 1s to be the focus bf equlty concerns 15 a

%'*fundamental ch01ce 1n equlty analy51s.- The equlty evaluatlon 1s'”?”

11ke1y‘to vary greatly dependlng on how that ch01ce 1is made..-As;& Q

¢ B

ff*always,the models 1n thlS sectlon are constructed w1th hypothetlcal

’{idata. Although the magnltude of the dlfferences shown by the “37"'




CALCULATIONS OF EQUITY MEASURES
FOR HOUSEHOLDS AND CHILDREN

R Atkinson s Index ‘ Atk‘lnson_s Index
Model . .. Househo'ld Measure R Chi‘ldren s Heasure

PO
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-

f;dlfferences Wlll exlst.i Because the dlfferenceé based on the

'f:group are llkely to occur, a fundamental questlon about the goals
‘f}of-school flnance reform is’ ralsed ‘jNany soC1al sc1ent1sts have
“5fp01nted out that multlple pollcy goals requlre multlple pollcy
::{1nstrunents.f ThlS may also be(true 1n school f1nance ﬁ%form,

:-1" f< : L

?igwhere changlng state f1nance plans may be one ﬂnstrument 1ncapab1en

;‘fof achleV1ng the two goals of ch_ldren and hOusehold equlty.

The household models”are qulte 51mpllst1c glven the reallty

':of the f1nanC1al enV1ronment 1n sohool d1str1cts,, and for th1sf-7&h

\reaSon more sophlstlcated work could be benef1c1al The prlmary}e5h

'ffocus of thlS paper 1s expendlture dlsparlty and ch11dren s R
=i equlty,and for that reason the household models are developed ff gja

"*only enough to” demonstrate the baSIC confllct between groups or f‘f?

between household crlterla (next segtlon, F) o
& . . . L N
/ " Y‘ s e
S =y -
f ‘ ,
N i} ".
5 ' .. .
» . B |
. Al ‘ .
y oo ] . N \:.‘;' {
h K ‘.4-. 1
Al [y




;3@,{ Introduct:on Lo e s
‘ The last set of models 111ustrates the pOSSlblllty of conf11cts

Tﬂbetween household equlty cr1ter1a. The STOUP (householdS) and

[che treatments (educatlon expendrtures, gross 1ncome, %gd tax

Q;blll) are held constant ihlleuthe cr1ter1&§ 1s varled between

ffAtklnson s Index and the Hansen-Welsbrod 51°Pe-; A11 the treatments

anre deflned 1dent1ca11y to those 1n the reV1ous set of models,vﬁf.fzgﬁ

:;R through Vg

VﬁZ.: Mode15 and Weasures

Table 16 dlsPlaYs two mode1s, labelled h and Z. Each 1s;fsfi
.constructed as Slmpl)' as- P°551b1e w:.th 6 school dlstrlcts,x L.

householdqber dlstrlct and 1 Chlld per household Model W has SR

oL

1dent1ca1 expendltures per ch11d 1n all the dlstr;cts, whlle 1n

Model Z the expendltures pé} Chlld dlffer.l The?dlstrlbutlons o
1ncome\and ‘tax bllls per. household dlffer between the models.;.;f;hf;
Atklnson 's 1ndex and the hansen Welsbrod slope are calculated;for;;fﬁf
;.each model.. Atklnson s Inder sets E equal to’ 2 S,.q equal to d;?;f;”“

41 and 1 a equal to 0 8 : The.ca1cu1ated 7alue=;of the equlty

» "measures are dlsplayéd 1n Table 17 Mod.l W‘ls more equltable ;_dwfff

than Model Z accordlng to the Hansen helsbrod slope, but less

equltable accordlng to Atklnson¢\\—1ndex.i. u'_ : jh Hj"[jf;,r'r

ﬁ:ﬁSh Summarx

As 1n the case ff ch11dren 's. measures, the measure one uses to

l"evaluate household equlty can make a dlfference 1n terms of ranklngs.

Atklnson s 1ndex 1s both more SOphlStlcated and more ea51ly related

to ch11dren s mensures, but 1t 1s also somewhat more d1ff1cu1t
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Conclu51ons About Equlttheasurement'Based on’ Conceptlonsf3
“and ‘Models: - ‘What ‘Can.and Cannot Be. ‘Eliminated Based on
szheoretlcal Analyses and Sets of Relatlvely Acceptable e

s7e

-.I‘ntvrod.u‘c,t'-,‘i ot

‘]The prev ous“parts of thlS apervhave developed andnlllus

the number of conceptlons and thereby reduce the number of pos51b1eui

"[[ ways of measurlng equ1ty, 1t 1s necessary toAchoose among value

Judgments for each of the three componentn _In thlS sectlon we

dlscuss the klnds of ch01ces that we thlnk are con51stent w1th

“11 w1dely held sets of value Judgments and conversely those.that we

Ky

thlnk cannot be made on the ba51s of relatlvely acceptable value"

Judgments. The cho1ces .hat are-con51stent W1thd"1dely held valu si

T

ber of alternatlve measures of equlty, bu @ch01ces that are baSEd

'E"b on relatlvely dlsputed value Judgments are ones that cannot be used;

we make reference to practlcal con51derat10ns 1n the cholcevof eqult

conceptlons, but where thls 1s done 1t 1s clearly stated or~amp11ed

j that nractlcal problens are 1ower order conslderatlons than are the

value Judgments., By thlS we mean that 1n our oplnron value Judgment

need to be .etp11c1tly stated rather than 1nd1rectlHM" ',;s they

are sometlmes when, for example, practlcalidlfflcultles such as data

.....

.A,@ . ‘ _ _ ,‘._.‘»‘,:




cusses’ the components of an equ1ty conceptlon that cannot'befchosenﬁ‘

1Ch01ces;among the components dlscussed 1n Sectlon.B must rest on .

vﬁ15pec1f1catlon of the equ1ty assessor s ow values.w;Sectlon C out-"

ﬁ”%llnes the components that are able to be e11m1nated based on W1delyif'

'fccepted valu s, The concluslons rrom Sect1on B and C comblned/are

,;summar1zed 1n‘F1gure 3 wh1ch llsts the alternat1ves 1n each component
'Taof an equ1ty conceptlon. Wn Flgure 3 maJor categor1es of alterna-&
Efjtlves are underllned and 0pt10ns that can be chosen as preferable on'"' :
.% he basls ofuwidely he1d value Judgments are cap1ta11zed ”F,gure 3

.15 more fuLly dlscussed 1n Sect1ons B and C but one further explan-

i .

: ‘ \
*-atlon 1s appropr1ate at thlS po1nt. Every entry 1n Flgure 3 except

.ithe one 1abelled Federal wealth neutrallty standard has bee'fxxpll

JLtly dlscussed in prev1ous parts of the paper.. The Federal wealtﬂ =

.

’:Fneutra11ty standard is 1ncluded here because the OE has spec1f1ed

%'fthat 1t 15*an a1ternat1ve Lo the Federal expendlture dlsparlty measurefﬁf

{7=(FED“) _ nd a state 1s allowed to choose between the two the A "ﬁfgj
Co < : A : T S

one measure that is most favorable to 1t.-,: For completeness

'ﬂf:have therefore 1ncluded the Federal wealth neutra11ty standard along_

'lffW1th the Federal etpendlture dlspar* y measure ThehFederal wealth

ineutrallty standard was not 1nc1uded ln our prev1ous analyses for
AN .

i’ two reasons. F1rst,'1t d1d not evol»e naturally as a maJor category«ff;

for e1ther h0usehold or chlldren conceptlons, and second rf'

;.prlmary-efforts have been devoted to expendlture measures becausc’:h_




hite entri s are preferred abuve uncapi talized grey'eutries.
uncapitalized hite entries” cannot.be & Chosen: anong), 1

. -__; | _4 Wador categortes are upgar i g are hortzuitally :Hste"; 'suud‘iumuui!
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i o PR

"based, is one 1nterpretat10n of the constructlon of a system'in.ff~dﬂ

Whlch Chlld's educat1on does not depend onwtheiwealth of hls/herd??'“d
e !’,« : .

ne;ghbors., On the other hand the Federal,wealth neutrallty

.o ,!’ P .
%tandard could be seen as: a Household measure 1f one thlnks that;?j'*

.\

equal y1e1d~for equal effort is meant to nake the taw system forf&ffj

‘ducatlon more equ:.table across ta\cpayers' ""Further work is- needed

to determ1ne 1f there /are yet other household concept:.ons that may
ha\fe been overlooked 1n thlS paper. o :-jj s




g on_the Basis of

Components That Cannot Be Chosen Amon

‘Widely: Held,Value Judgments ,,;'SF

The.cholceubetween ch11dren and house

75_agreed7uponf;;The 1ack of consensus on the appropr1ate groupi_,

‘fimlrrored 1n‘the Offlce of Educatlon s dual equlty standards

ture dlsparlty standard clearly u

.tpend1 :
tandard could be 1nterpreted asfa

wh11e the flscal neutrallty s

:householz or taxpayer standard

Academlc 11terature'is also

mf,d1v1ded 1n 1t§ cﬁoice of a- group Usually an 1mp11c1t choxce of

ade;-but the chosen group 1s no

t con- .

‘._.

iagone or. the other group lS m
Occas51ona11y, academxc

T ch11dren or households.;
ousehold measure that 1s based

E“j51stent1y e1the

archers have argued agalnst a h

:{jfrese
nly one government program,

on the*grounds

'ﬁijon the net beEefits of o
' dlstrlbutlonal effect of a11

' /** 5 '
ment does not seem to have con--”

\ *it 15 th government act1v1ty

%{4‘ hat 1s of concern.. 'Thls argu
s and thus we conclude that 1t 1s an 1nsuff1-.ff

ather than households
1e to

'Lfv1nced a11 researcher
s on wh1ch to ghooSe ch11dren T

'n'c1ent basl
T ana1y51s we have not been ab

j;hfas a group In add1t10n, 1n ou
d;fﬁldent1fy a conceptuallzatlon that can comblne the two groups 1nto?35
maklng the cholce between the groups or the1r use o

v.one measure,
S ,
A~~¢;slmu1taneously unavoldabIe.— }‘:'_“ xuﬂ;;s;,~rnﬂ

Y

2 'I’he Tmatments :1'7" | A
Ch11dren 's. treatments must be chosen among the broad categor1e<

Except ‘on. the'ba51s 0

outputs, and 1mpacts.7 f ava11ab1111

'fﬁi ofllnputs,

jof va11d and re11ab1e data and dlrect control over the treatment

hthere 1s no W1de1y agreed upon cholce among the three.v Inputs are

\‘.

56




'“'va

fmost often used as»the treatment both 3ecausé<of

1ab111ty and because 1nputs qre d1rect1y under the control

£ t”e:schodl system,'but many people conceptuglly prefer outputs”~f

fior ;mpacts.;,fj"

lﬂor future 1hcome.u An ex ante treatment is- romposed of the tax

:ibe a w1de1y he1d preference for one versus the other, a1thought

‘-pr;ce 1n re1at10nsh1p to property'nealth

g:econOmlsts seem to choose the e post one nore often and school

}flnance analysts seem to choose the e\ ante one more often.';'

.3 The Cr1ter1a i et o R

3fhouseholds there are no w1de1y acceptable preferences.- For the ‘;ﬁ

dch11dren s group, both un1var1ate and multivarlate measures are

- o . . ! . R . ,',-

Among the broad c1asses of ChOlCE for both chlfﬂren and

_5used as crlterla, somet1mesf1n comb1nat10n Wlth each other,‘fln’ff"

‘o

*ﬁpart the 1ack of ch01ce between unlxarlate and b1var1ate measures

,415 due to dlfferences 1n the concept neasured

LTI

- 8

-.,

”ff Por the household group and *he-net beneflt 1ncome treatment,

'both Atklnson 'S, 1ndex and Hansen Neasbrod measures are used by

N i
;researchers.. Thus 1ar practltioners have not tr1ed to adopt e1ther

’fto use 1s based on academ1c1an s research reports.

"i¢.' Conc1u51ons

. [N

f,measure, so our qonc1u51on of a lacl of concensus on whlch measure

“v-\:-
. .

-

e .

-,

S

_ Flgure 3 d1v1des each of the three conponents of an equlty

conceptlon 1nto maJor categorles and then subd1v1des each maJor
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~Components_That Can Be Chosen Anoag on the Basrs_of
Wldely Held Value Judgments S o Lo

}Chlldren s Grojg:f.

T,Chlddren as a group can e1ther be con51dered as 1dent1ca1 or

j;non 1dent1ca1 There 15 w1despread agreement that the non 1dent1ca1ugf

-

gfoup 1s preferred In addltlon there 1s agreement on ‘some" of the

1a551f1catzons that serve’to dlffereﬁtlate the non 1dent1ca1 ch11d’

_.ren and further there 1s some agreement on wh1ch of the c1a551f1ca

tlons should be v1ewed as 1eg1t1mate and whlch as non legltzmate.

There 1s no agreement on how to quantlfy therlegltlmate d1fferen-“-5’””

‘ ' S
g t1at1ng c1a551f1catlons.: For<examp1e, there are many d1fferences

acr ss states 1n the welghts glven to hand1capped versus non hand1-'ﬂfY
'—capped chlldren,,even though there 1s alnost un1versa1 agreement

ﬁ_that handlcapped ch11dren should be more heav11y welghted héfe&-uv_l

problem of quantlflcatlon of agreed uoon qua11tat1ve dlstlnctlonsm*»F'

f:ls extremely serlous from the polnt of vrew of a. quantltatlve equlty;kf
Th ¢0ff1ce of Educatlon s regulatlons glve\smates w1de

measure.w;

. - In t‘us"'sectlon we are content to 115t some of the qua11tat1ve"""

d15t1nct10ns among non 1dent1ca1 ch11dren that are baged upon W1de1yp{f

accepted v1ews.h Clearly agreed upon legrthate dlfferences a:e mostfwg




11¥jregulatlons, these d1fferent1als are

0:2; Ch11dren s Treatment S

Co‘t D1fferent1als" 7 Quot1ng from the Off1ce of Educatlon

i

*53"(1) Those assoc1ated W1th puplls hav1ng spec1al o
~educationdl’needs’, such-as handicapped. ‘children,.
‘economically disadvantaged children, non- Engllsh
- - speaking chlldren, ‘and’- g1fted and tale nted ch11d-w*
-~ renj those’ assoc1ated with spar51ty or density. of
: populatlon, cost of] 11v1ng, or.: spec1al socioeco-
.. nomic-icharacs eristics* w1th1n the area’ served by~
' “van agency."— 3&.;@._l R T

In addltlon to leg1t1mate d1fferent1als there areuainumberfa

A

of non legltlmate d1fferent1als that are w1dely agreed up0n..;1?g_g:;

These non leg1t1mate classlfhﬁkflbns 1nclude property wealth .

of the d15tr1ct and race, ethnlcity, and set of the chlldren,ff SR

R"Although conceptually the &egltlmate, non leg1t1mate d15t1nct10n;ﬂ?'fﬂ
15 clear cut 'emp1r1cally, problems may develop 1f a leg1t1mate'“
and a non leg1t1mate d1fferent1al are correleated For example;}=5‘3

S

Hf ethn1c1ty and b111nguallsm are. llkely to be correlated so that

| measures of equlty may have trouble d1fferent1at1nn them *,fs

..’.

Lo

Although cholces among the maJor categor1es of 1nnuts,'outputs,d

and 1mpacts cannot be made, Wlthln the 1nput category some subdlvlr

51ons are pre;erred over others.y Prlce adJusted dollar 1nputs and/or

4

resources and ”uallty adJusted resources are w1dely agreed,to be more

de51rable concept”ally as treatments\than are dollar 1nputs. Prob—*”
lems w1th the preferred treatmentsflnvolve the constructlon of valld:

and rellabde emp1r1cal measures of them.: Although th15 15 a serlous;

11":3 7*f, .ffi'=:~ ' .rt"”‘??'7>5!fﬁ



difican dlsagreement ‘but w1th1n each category some relat1vely

fgiﬂely,h>ld&va1ue Judgments Can

S

'u' ~,

fvarlate equlty measures. , Flgure 1 (Part IID) 115ted the?

fJudgments con51stent W1th_each one.r One value Judgment that 1s G

3fa1rly Wldely held.ig.that the measure should dlsplay cons{gﬁ;-*
- “ i ] R
-relatlve 1nequa11ty'averslon.::l: Onl} three of the measures,,the;LT“-*

y - LRI

frange, the restr1cted range, and the varlance, are not relatlve

.inequallty adverse._ If these three measures a*e ‘xcluded then ;;
jthere are seven fa1r1y W1dely agreed upon ones to use as un1var1ate:;

,cr1ter1a.'

;\ Two add1t10na1 value Judgments tnat are falrly w1de1y held are
o ro
Lthat all chlldren should be taken 1nto account and that transfers

'from chlldren hlgher 1n the dlstrlbutlon to . those lower in the dls-f?*'

s . \" )

ftrlbutlon should be taken 1nto account most of the t1met~ If these
ﬂtwo judgments are cgmblned w1th constant re1at1ve 1nequa11ty averslon,"

’only four measures remaln approprlate for use as unlvarlate eqult)

N
cr1ter1a.; These four measures are the g1n1 coefflcient the standard
-deV1atlon of logarlthms, the coeff1c1ent o- va r1atlon, andgktkinson 5 ;
! /*"e ’ ' -

1ndet.'i Although the narrow1n~ of the measures to the four Just»

fnamed 1s based on three value Judoments, the\gudgments are probably

.udely enough agreed upon to warrant such a narrow:.ng..

ey




"c1t1es remaln as approprlate measures fOr multl\rarlate cr:Lterla

The correlatlon ‘can’ also be ellmlnated heCaUSe'1t>15 not necessarlly

nsen51tive to méhn preserv1ng transfers whllé at least one elastlclty

15 sen51t1ve.f There 15 probably falrly W1despread agreement'on the;

=

i equal percentage value Judgment on elther the equal addltlon or meanﬁ ;

.",',v"

preServ1ng transfer one as we11 Therefore We conclude;




; .Judgments.. Inherent In Th' 1.
;And Descr1be The Federal Expendltu~d

(. A1,
e 1

-Co gre551ona1 1aws ha gnecessarlly made a’ number

_ R RIS
7n the context of the conceptual framework descrlbed ln -

he are not evaluatlng the et~-

§[51ona1 1ntent'ae stated by ther”

g;81 874 as amehded by P L.LQJ 330

.':.',‘:'




- 148 -

gfbu_ concept rather than e1ther a. dlstrlct or a household concept.jj?

AThe dlstrlct 1s an alternatlve employed by many school £1nance
ﬁscholars 1n the1r evaluatlons of the equ1tv of 1nd1v1dual state

[equallvatlon programs. In an 1nd1v1dual state evaluatlon, espec1ally

5one conducted for a state leglslatlve body, the dlStrlCt may be anf

f?approprlate unlt of analysls 1f the 1mpacts on the pOllthal Jurls.“

"dlctlons relevant to each leglslator are to be h1gh11ghted At theff B

,fFederal level the 1ntra state polltlcal conslderatlons are not asf‘

:Lrelevant and the chlldren's ioncept is. more reasonable. The cholceiff

B
o

'vbetween the ch11dren and the household concept 1s a value Judgment.ff;
-'and ‘the lack of consensus on the preferred group 1s p0551bly re-fhﬂ"ﬁﬁ
iflected 1n the OE's spec1f1catlon of a Federal wealth neutrallty ‘
fstandard to be used at the dlscretlon of each state. -

: _ Further spec1f1catlons of the chlldren s group made by the R
VOE lnclude the exclu51on of all non publlc school ch11dren and the}..h
ispec1f1catlons of the def1n1tlons of the pupll count and of the
;;apprOprlate ways, to comblne data on puplls in states W1th a varletykfi
-'of school dlstrlct types.. The OE's dec1510n on pup11 count has B e
:been to allow each state to use the pupll count 1t employs:ln 1ts
istate -aid program and’ 1f the state uses a pupll we1ght1ng or other
:system to account for student d1fferent1als, to allow the state Lo fdﬁ
‘choose whether or not to employ the. system ‘or selected parts of 1t.f”5
1The state 1s to choose between pup11 counts corrected for d1fferen-'
~'.~t1als and those not corrected on the basls of the one that y1elds
,the most favorable value of the equ1ty meAS\res.;' |

The OE“S dec151on on d1fferent dLStrlCt types‘1s aga1n to

fallow each state to choose between two - alternatlve

; the one most




l’avorable. One alternat1ve 1s to 1gno*e dlfferent d1str1ct types ~'*g]'
and the second alternatzve to calculate a weighted average of thepl;w?;}x
E ,.3 ) R ;'_-u'...

equ1ty measure calculated separately for each a1str1ct type and

we1ghted by the proport1on of ch1ldren 1n each type. The OE

'assumes that the second alternat1ve,u111 be adopted 1n most cases.(lﬂw

S

By allow;ng the states fo make the1r own cho1ces the o) eschews

.

_fthe dec1s1on maklng role. At the same, t1me 1t eschews the p0551b111ty

.fof makln cross state com arlsons on a con51stentl def1ned standard o
g P Y

'hIn the rest of thlS sect1on we br1efly dlSCUSS the d1fferent pOSSl"

,b111t1es for cholces of pup1l counts and comb1nat1ons of varyxng

lid1str1ct organ1zat1ons W1th the obJect1ve of 1dent1fY1ng’the k1nds

f declslons that xould have to be made 1f a: con51stently deflned

)

tandard were to. be computed for all states.r‘

1. Pup1l Count Alternat1ves '_rié_*ul
&:_; . Pup1l count measures d1ffer dependlnc on the bas1c populat1on
count and depend1ng on how puplls w1th1n the ba51c populatlon are Qeﬁa
we1ghted ; The bas1c populat1on count can be a membersh1p based |
measure or an attendance based measure.d 1he memoersh1p measure

1ncludes e1ther a11 pub11c school pup Ls that a d1str1ct must support"

f1nanc1alky 1f thev choose to enroll (membersh1p) or all publlc
6

school puplls that a school d1str1ct must prov1de w1th serv:ces 1£
they choose to enroll (enrollment) Tne attendance based measuro:f

is calculated from the number of puplls 1n attendance on a certa1n
: S ' .
day(s) dur1ng the school )ear;3 Attenoance counts w1ll ‘never. exceed'

membersh1p counts and will’ almost alnavs be smaller.r “The 1de1t1f1—!p“'”

. ( - ’

.cat1on of the ga1ners and losers that result from a cho1ce of one

measure over the other depends uoon the'lela£1onsh1ps between the

-~ ) . . o . _A-A. Ja R
v b

o e . o R SR .




7Malternat1ve measures and dlstrlcts or pup1l character1st1cs such

ans urbanness, percent of dlsadvantaged puplls, etc. lor example

<1507 -

i

wl larger urban school d1str1cts usuallv have a. hlgh absentee rate..~~ﬁv

”f'Thus, the pupll counts 1n these urban dlstrlcts w1ll be h1gher

':_compared to other d1str1cts 1f a membershlp rather than an atten-

'idance based f1gur$ 1s employed f;-g‘ _th;;.:-li_b' Tﬂﬁ.#'

leen a declslon about membersh1p based versus attendance-“

»

’c}based counts, further chomces must be made about relat1ve welghts

'fifor dlfferent categorles of puplls' The welghts can be constructed :

jdas s1mple mult1ples of l 0 or they can be translated 1nto classroom

fior 1nstrﬁct10nal unltS-o In the latter cases, standards are set

"nffor numbers of puplls (and fpr teachers) per classroom or 1nstruc-

"f'tlonal un1t W1th the p0551b111ty that the standards can vary acrossif

h”gdlfferent categorles of pup11s.*\The value Judgments 1nvolved 1nk;¥¥5

;-swelghtlng systems depend both on the categorles of puplls chosen for[

fspecial uelghts (qualltatlve dec151ons) and on” the actual value of
Afthe numer1cal welghts a551gned to the categorles (quant1tat1ve dec1-{

Hfs1on,.- An alternatlve to the current OE procedure of allowmng W1de

”-;dlscretlon to states on how they welght pupils 1s to develop a un1--f

form welghtlng systen to be applled 1n all states for calculatlon

;of the Federal equlty measure.t Thls alternatlve may or may not be
"cons15tent W1th Congress1onal 1ntent but 1s 1s not as far fetched -

u'an alternatlve ‘as it mlght at first’ seem to Be because of the 1n-f

»

':;crea51ng 1nvolvement of the Federal government 1n the prov151on of

' qunds andJor the 1ssuance of regulatlons for two large spec1al

v,

'Agroups of puplls;-- T1tle I dlsadvantaged and handlcapped.. Currently

il

_vthere are data on a nat10nw1de bas1s for T1tle I e11g1ble pup;ls and

1 (“r\



-1 51_ :

*soon there w111 also be data on hand1capped pup115< These data-'ah'
. l | vzlong w1gh Congresslonal wordlng on: both pro—!
. l

1;grams and welnhts from states now u51ng such welgh}s to establlsh
3fun1form welghts for these two groups._ If thls were: done then all
fﬁstates could be requlred to 1nc1ude the categorlcals d1rected to | ?f;?us
ﬁfthese puplls in the numerator and the welghts fbr the puplls 1n o
;;the deaomlnktor when calculatlng the Federal measure.j There would"
;inot, of course, be any need to speclfy that the un1form welghts‘beitff"

~ ,_.|

Tused 1n the state program or that categorlcals necessarlly be

. D

e stabllshed for the two groups by a; state.. The only requlrement
fiwould be a con51stency 1n the calculatlon of the Federal measure.;.ii””

2. Alternatlves for Comb1n1ng Veasures for Varz;ng DlStrlct
Organlzatlon‘Types

. LD . B

There are, at least three alternatlve ways to calculate a Lo

_T51ngle7va1ue for an’ equ1ty measure when a state 1s composed of f

t

lfvarylng dlstrlct types.: ‘An example of varylng dlStrlCt types,%s S
thhe d1v151on of a state 1nto K- 12 (unlfled), K 6_ and 7 12 dlStrlCtS.i;z
LThe OE ch01ce of separately calculnted measures that are comblned
;fw1th welghts equal to the proportlon of puplls in each dlstrxct type.
Tfis one alternatlve.n A second alternatlve 1s to 1gnore dlStrlct
ﬁftypes ‘and” calculate one’ measure based on the expendltures per pup:lhfg:f'
{;regardless of dlStrlCt or1g1n.7 A th1rd alternatlve 1s to constructhf
: f1ct10na1 un1f1ed dlStrlCt (h 17) for all dlstrlcts by pa1r1ng all:'-
jfnon’unlfled dlStrlctS unt11 K 17 comb1na 1ons are achleved

. The OE alternatlve of a. welghted average of the separately

.calculated measures~ 1§s not entlrely satlsfactory because the R

welghted average 1s unllkely to yleld the same value of the equlty i(7‘p

(




‘measures as would result 1f all d1st§1cts were un1f1ed At the'--“

',ertreme 1f each dlstr1ct were made 1nto a un1que type, ‘ne,;1_f-~

"tr1ct type, but 1t 1s unl1kely to be the same.:_[f’nwl

.

C welghted measure would be .ero._ Of course,,the measure based

: on’ un1f1ed d15tr1¢ts only would not be vero. In general an analogy

can be drawn between the var1ance of a sum of two var1ables and

the welghted averaoe OE measure.f Just as 1t is 1ncorrect exceptv;“gm

- 1n the case of 1ndependent random var1ables, to equate the sum ofﬁ,lff

’the var1ance of two varaables to the varlance of the sum, therebyf

1gnor1ng a p051t1ve or negatlve covarlance _so 1t may be 1ncorrect

to sum the equ1ty measures for mult1ple dlstr1ct types thereby51g-:

4

'3rnor1ng the "betheen group"‘interact1on.¢f he 0“ measure for multlpleff

dlstrlct types may be lower or h1gher than 1t would be for one d1s—:
The second alternative to 1gnore dlfferlng dﬂlkr1ct types,

is: problemat1c if no'-un1f1ed d15tr1cts have dlfferent.average levelsi

of expendltures based‘upon:SOme appropr1ate d1fferent1at1ng charac—f'“
terlst1cs (such as - grade level) of ‘the. pup1ls.p In such a case the
un1f1ed dlStTlCtS w1ll average out the dlfferen"e but the non- un1f1ed*
d1str1cts w1ll not._ The th1rd alternat1ve of flct1onal comb1nat10ns .

w1ll be dlfflcult to ach1eve 1n pract1ce due to non overlapp1ng

d1str1ct boundar1es.. ' ,j : .°5Q*

h'3;. Summarz ?~h.-‘ - f 1f' ;;_' ' :.”E __:'_:_' ;Q.V._-TT

The OE- ch01Ces can be labelled "plurallst~"“ 1n that‘they

allow d1ver51ty dependlng on state cholces.~ The problem w1th such-.'

(TN

a plurallstlc approach 15 that each state may be evaluated‘on a
un1que standard making cross state comparﬁsons d1ff1cult iThefﬂf“f“Z

problem cannot at preSent be ent1rely resolved both for pract1ca1"

lb8
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what further 1n terms of comparabllltv across states are d1scussed

.

1n Part IV,
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'*?,e1ther expendltures or revenues.}

"sf cap1tal or: for~debt servace._

S B' Decls1ons on the Treatment

§ .:;l'
- and then alternat1Ves to those ch&rces hlll be br1

e

"'l,l Revenues or Expend1tures 5'}1~ttﬂ:";:; ,' lr‘f““

'on the group dec1slons.v

ment of the treatment.

:-,can be 1ncluded or om1t ed,

sources can be d1V1ded further by ty

S .

ThlS sect1on W1ll follbw the same outllne as the prev1ous one o
F1rst the OE ch01ces W1ll be summar1zed

efly enumeratedf:

The OE has made four spec1f1c cho1ces that affect the measureb

P1rst the treatment can be spec1f1ed as

Second the expendltures or

evenues must be. current and thus cannotllnclude outlay‘bforflﬁf of
Th1rd Federal funds accountabl7: &

\the Federal government (such as T1t1e,I funds) cannot be 1n';uded.

Fourth revenues or expendltures taken 1nto conslderatlon under the i>

State a1d program that are deslgnated for "cost d1fferent1als

wholly or part1ally, at the d1scret1on lf

of the state.. There are a number of alternat1ves to each of these ‘?

cho

1ces and those alternat1ves are dlscussed next.'f-

When the dollar measure 1s close to total dollars there 1s o
n revenues and expendltures.; If however, 5;

‘there w1ll be dlfferences

llttle d1fference betwee

' subtract1ons from the total are to be made

-in what can be e11m1nated depend1ng on ﬁhe*her tbe revenue or the ex]

d1ture measure lS used ‘Revenues can usually be °xam1ned by source,

1nclud1ng local, state, and federal sources. These 1nd1v4dual

pe of program such as general

and Categorlcal for state sources or T1tle I and 1mpact a1d for

Expendltures can be 1dent1f1ed by purpose such

B WAL

‘ Federal sources._



f

‘s'operatlng, .debt serv:.ce and capltal expendltures. : The operatlng

‘ffexpend ures category can be?further d1V1ded 1ntox1nstruct10n,fiff““l13:3

l

N utllitles and malntenance, transportatlon, food serV1ce, etc. And fifgffa

,f{1nstructlonal expendltures can be fuﬁfber subd1v1ded.f7

‘ffdollar measure 1s fa1rly comprehen51ve, but 1n some states both

J[revenue and expendlture data Wlll be needed for calculatlon and for

A )

7b7that reasdh 1t is 1ncorrect to ~say. the two are alternatlves.*ﬂforfoLfi~;

[y

‘f’example, revenue data aneneeded to ellmlnate Federal funds?a'“funﬁeﬁ;: i

"

'jable to the Federal govarnment,and expendlture data ﬁay be needed

ﬁfto el1minate debt'serv1ce 1f debt serV1ce revenues are comblned ji
'flwith operatlng revenues.~ As another example, 1f there 1s both ag ,e“d
’Lstate and local contrlbutlon to transportatlon and the local

-

contr1butlon 1s made from the general fund then 1n order to

e11m1nate transportatlon from the OE measure, revenue data wouldhﬁfﬂ'f'
T;be requlred for the state contrlbutlon wh;le expendlture data o
:w'would?be requlred for the local contrlbdtlon. Although OE couldf*

'.con51stently requlre eLther an expendlture or a revenue measure,_:f*”"‘;

lthere would be no purpose unless a much’ narrower dEllar measure';"

.“_(such as 1nstructlonal or classroom teacher dollars) were to be

fd in’ some cases ‘the.. spec1f1catlon of one or the other would

i;fmake 1mp0551ble the presently spec1f1ed 1nclu51ons and exclu51ons. f"ffﬂf

- __: .

TLZZ_LCurrent~Dollars : o . S _ w
. s el s e T ._f S
At:ff.]'i U R S

The obv1ous alternat1Ve to the use of current dollars 1s to‘;m;

-,

1nclude dollans spent on cap1tal as well.‘ Cnrrent dollars already

.nclude expendltures on maintenance of the capltal but all other

- M B e
) R Rt A T oL Lo . T ) . - B L R v.' o
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ﬂw]outla)s assoc1ated w1th cap1tal‘are excluded Lf 1t were poss1ble o

’“fto ass1gn a dollar value to deprec1atlon and to capltal s rate <

'“”biof return (Opportunlty cost), then a rea1 a1ternat1ve to current

:V;art, the cholces must be made among aVallable 1nformatlon on.

f;dollars would ex1st.. ﬁut s1nce ¢h1s 1s beyond the state of the

,uncalptal outlays and debt serv1ce.i Between the two debt serV1ce

7,115 preferable to capltal outlays because it 1s not as lumpy and

'fubetter approxlmates the value of the stream of serv1ces over t1me

4'.

1 —

f.fylelded by the capltal However, debt serv1ce 1s also an 1mperfect

"ﬁjmeasure because 1ts yearly trme sequence 1s somet1mes determlned

"}drate of utlllzatlon. It 1s poss1ble for example;'

‘:éby actors other t*an the llfe of the 1nvestmentﬂpurehased and 1ts

?

'for one school

7,d1str1ct to be us1ng the servlces of a bu11d1ng for Wthh 1t has

71no debt serv1ce, whlle anotwer dlstrlct makes large debt serv1ce.fj‘5'

"‘}paymenﬁs on a bu11d1ng that wlll ex1st long after the ent1re debt ’\\

'-ebwua case for 1ncdud1ng the use of c

f‘i - epald The use of debt serv1ce to represent current cap1ta1
‘byutlllzatlon 1s clearly not very a§;urate.5 Conceptually, there 1s

p1tal serv1ces 1n a total current

"}dollar measure but the avallable measures are very weak

Accountable Federal Funds and Cost D1fferent1als _;g;;z‘f:ffgz‘w;

Many of the revenues or expendltures 1dent1f1ed as accountableg:
”xlFederal funds and cost d1fferent1als are also known as categorlcalsv-
"pbecause they are avallable for certa1n 11m1ted categorles of expen-}f

: d1tures. The OE regulatlons allow’

fates W1de d1scretlon on whether

g
_to 1nc1ude or exclude these funds, except that accountable Pederal

Wl'lfunds must be excluded Th1s d1scretlon 1 falrly clearly 1ntended




':jﬁe}con51stent ulthkthe law, Sectlon §d(2) of P L 81 874

as amended by P L 93 380 ThlS sectlon reads in part. {fjv~w.;.jig;;_;b;
4;"The terms 'State a1d' and equallte expendltures'
‘as used ‘in’ this  subsection shall be' defined: by the -
. Commissioner: by regulation after consultation: w1th
- State and local: educaticnal- agencies. affected -
'4prov1ded that, ‘the .term- 'eQuallze expendltures'“
.shall not be construed in any ‘manner adverse to S T
.'a program . of State ‘aid!for:free public education - AU R
-which provides for taking into consideration. the ~Tj L
4add1t10nal cost/of provldlnc free public. education .. v
- for particular. groups or categories of,pupils in '
~"meeting the. special ‘educational ‘needs of such’ .
i to-ws o - ¢hildren as handlcapped chlldren, economlcally :
-;;';{jﬂ,éfg;jdlsadvantaged ‘those who- need: b111ngual educatlon,
D and glfted and talented chaldren R -

S,

"‘The purpose of thlS report 1s not to determlne 1f the OE has

followed Congre551onal 1ntent nor to determ1ne 1f the OE could have.f;""“

h chosen alternat1ve ways t° 1nterpret COngre551onal 1ntent.g The re-fi.”’

port s purpose 15, rather, to evaluate the FEDW ln the context of
o a’ conceptual framework as developed 1n the f1rst three parts of
'tjthe report.» Therefore the comments we make, anxplace 1n parts IV
”;aand v or~the report and the 1deas we descr1be for possable mod1f1-aii?}ﬁ
;fscatxons of the PnDM and 1ts use, ma) e1ther be capable of 1mplemen-“fx.‘
;7¥tat10n by the OE or they may requlre-that Congress change the.‘“~ N
i,flanguage of Sectlon Sd(Z) Agaln we_ﬁo not purkort to have stud1ed.
J’ﬂthe extent to whlch the OE followed Congre551on¢l 1ntent and there~~"ul

B L ST
',fore none of our comments should be construed to reflect on thlS 1ssue.3

A more con51stent treatment of categorlcal type funds across-ﬁ*-

e}states could be effectnd 1f all such funds were \1ther included 01
| excluded or if the same ones were' excluded (1nc uded) for&al% sta1es.flijff
j_'.’I‘he cons:.stency IS a serlous one for tuo reasons. Plrst stateqs | |
have constructed state f1nance systgms w1th d1ffer1ng shares of total

"adollars in’ categorlcal¢(general)wclass;flcatlonsrandgsometlmes,theﬁl_f;mf

PR R . o . O F L G T RO




lreasonlng‘behlnd the shares haslbeen an equallzatlon.one.itb_
Y{%equallzatlon mot1ves play a (large) role 1n the constructlonlﬂ‘
of categorlcal as well as general a1d programs, then there ig: a’jﬁj
;’good case for maklng sure that both categor1cals and general ald -
::3are consld red together 1n an equ1ty measure.“ Second the problem

- ®) ;
3of the 1nconslstency of the usage of pupu@“welghtlng systems 1sp

_heaghtened by the 1nfon51stency 1n the treatment of categorlcals.;{
“fphCategorlcals and pupll we1ghts¥gften ﬁfﬁ'r to the same cla551f1ca-"f
4ftlons of students and 1f a state chooses'to ‘use one but not the
: n‘other, d1ff1cult to 1nterpret equlty measures.dén result.,/.llk

R The exclu51on of accountable Federal funds w1ll be problematlc
Hcélf states have bullt the1r own f1nance systems 1n response to the .
'fftFederal funds In most cases, such as T1tle‘I 1t 1s 1llegal for
4:“h}a state to glve less state aldathan 1t would have w1thout the .

-fFederal program, so even 1f a state has managed an 1llegal substl—}
“hb¢tutlon of Federal ald in place of state a1d 1t is probably Stlll

approprlate to exclude Federal funds from the ca1cu1atlon of the
hFEDM The problem arlses 1f a state has set up a we1ght1ng systemf
mid!and 1ts own state a1d categorlcals 1n such a. way that the welghtedfﬁ

!fpupxlg\are treated 'equltably from the state s polnt of v1ew onlyf.

»:n;lf Federal funds are’ 1nc1uded Thb regulatlons‘allow flexlblllty

*in the pup11 count used in the ca1culat10n of the equ1ty measure"
’f_;but as dlscussed prev1ously, although p0551bly consastent w1th tho/‘=

ilaw, thls causes 1nconslstenc1es across states and between numerp-.$
ifftors and denom1nators of the expendfture per pup11 measures.?s"

| To.some extent then the problems of how to- treat state "cost
'W::dlfferentlals",'pupll welghts, and accountable Federal funds are ”l

_"1nterdependent f;}fiﬁ}j. SR J




An addltlonal problem arlslng from what OE has brdgdl

flabelled "cost dlfferentlals"'ls that prlce levels for educatlonal

5resources may vary W1th1n a state The OE cguld requlre that a

qulcklythe -_fte'c‘nﬁfq;'qu, of pt_i' ce. ;in'd-i:cles; : Canbe perfectedltls -

'Z’*".-

;1mportant to note ‘that the problem 1s one of 1ntra not 1nter state
Prlce d1fferent1als. Interstatexprlce different1a1%3w111 not affect* C

the equlty measures 1f a relatlve 1nequa11ty aVﬂgse neasure 15 used'

because the between state pr1ce level dlfferences are equlvalent

to equal percenmage




;.150m5§;,?

e ”Decisionngn~thenCriterion"

.h .t

Thg Federal engidlture dlsparlt} measure deflned by the*OB

“T#ls the same as the measure we have 1abe11ed the Federal range

‘i.ratlo. The value Judgments 1nVoIVed in 1ts use are 115ted”1n

'[fFlgﬁre 1 and summarlzed here.;p-f'lv

T T _vﬁ”_ 'Q? D 1“v“ o o ST
- Value Judgments Imp11c1t In Use of Federal Expendlture
.;;,Dlsparlty Measure ol . ‘,l” : D _

f:;-T~Some of the puplls are not taken 1nto account.,

L2 ;ImprOVement is not a1Ways shOWn for ‘mean preservlng
i /“transfers..u,. R el :
S LN ' R '
’fo-s-ﬂhThere is égcreaslng absolute 1n‘Q\a11ty aVer51on
'-lf»g(sen51t1V1ty to: equal addltlons) .

s

SR P There is: constant relat1ve 1nequa11ty aVers1on (no IR
Y “f,_sen51t1V1ty to equal Percentage 1nCreases) S

5. Changes at dlfferent 1eve15 of the dlstrlbutlon are -
- recorded Llfferently.._a T T o

- Y f”v‘ﬁjf'Nelther the mean, the medlan nor a11 1evels 1s used
14 .
e ' as a. ba51s of compar1son.jo- o N _

va f;‘.:fu Based on the dlscu551on 1n Part IV on.preferable character1§
- A.‘of cr1ter1a, we may note that the Federal expendlture dlsparﬁﬁy

"ﬂﬁmeasure exhlblts two of the 1ess preferable characterlstlcs.o F!

'ilt does not 1nc1ude a11 the puplls 1n the measure.h The Just1f1Cj

| *Ztlon for the exc1u51on is. that the talls °f a dlStrlbut1°n shoul

??ﬂfﬁ_l*inot be OVerly 1nf1uenc1a1 1n a measure-: There are however, othq

ways tb C1rcumvent the problem of atyplcal talls, namely by the
‘uh;j”luse of measures that give 1ess welght to the values 1%\the talls.

‘sIn addltlon, many people con51der the lower ta11 rat least ver?

\

‘fﬂlmportant Second the Federal expendlture dlSparltY mensure fai

N




7;to show 1mprovement'

5’percent11e etpendltgnes zre,lnvclved ’ Thls 15 a somewhat pecullarjj;5:'"w

Q{Judgment because m&ékfgeople would attach some 1mportance to'yfﬁh“fﬁlﬂ\

puplls 1n the m1dd1 of the dlStrlbutlon and probablyfln at 1east ;:hmff;

* .,-e- .

oy

r”the 1ower ta11 as'We 1=

The OE has ? number;of alternatlve equlty Crlterla from Whlch]¥ff€;,ﬂ

to_choose.. The5e~a1ternat1ves are a11 the unxvarlate measures pre-7'

hrq; preferable characterlstlcs of conStant rela-ﬁ
&. B / S
t1ve 1nequ811ty aver51onb 1nc1u51on of a11 puplls, and Sen51t1V1ty -ff

"‘ 7 L

“f'fe f1na1 de6151on for the cr1terlon is the way 1n hthh equ1~”h

. decision fﬁufx':
table and 1nequ1tab1e 51tuatlons are determlned Thls declslon is”
T . ;

really composed of two separable 1ssues. Flsrt there 1s the 1ssue_“

- of wh1ch states are- suff1c1ent1y equitable so that they may 1nc1ude.;?¥;fﬂ

¢,

Ullmpact a1d as 1oca1 revenues, second for states that can 1nc1ude e

. </~'

"_some portlon of 1mpact a1d as local revenue, there is the questlon'

of what portlon.._-'fﬁlf_'5- '.Véﬁﬁ jf"{_.*

*

The'exlstlng regulatlons treat these two 1ssues separately

Only states that etceed the 25% cutoff fOr the FEDW can count 1mpact

| a1d as local revenues._ However, the portlon of the 1mpact ald that

descrlbed 1n the pTOV’blOﬂ of the 1aw that spec1f1es the use of
e, % . RN
equallzed local revenues5"s a percent of total revenues. o z"ff'V"ﬁ

Sy - R . Ay “ : : L Sy
CRNEI A _‘... N .. . . . . - . o . , . . L _’.- . . K o 5




{mand dlstrlct Wlthln the Statemprov1ded that thefportlon Of 1mpact

ﬁgald counted as 1oca1 revenue does not exceed the pronslon 1n the

BN
Q‘,.

. - B -

*jlaw regard1ng equallzed losal revenues.,_;ggff | _
V°te 3150 that the Current ut111zat10n of the FBDM 1s as a :

d]card1nh1 cutnff ‘Although 1t 1s prefergble to use the unlvar;ate §

9:

- S

o \_34 ' ’ 5

'2505 haS elther Cholce ﬁ@?lt Wlshes to set an absolute rather than

)‘h

a- relatlve (1 e top 109 of the States) standard There are,**"’

jg_however, ch01ces 1nvolved 1n the abpllcatlon of the ab501ute

?*standard The OE standard is app11ed to make equlty a_bLagk and‘

57Wh1te phenomenon .a state s school £1nance system 15 e1ther'

11Jequ1table (< 251 dlsparlty) Or 1nequ1tab1e (> 759 dlsparlty)

,ﬁAn alternatll. lo the cutaff 1s a more gradual standard where

DAL

'ffdegrees of equlty are recognlzed., A furthe¢ d15cus§1on of a'¢ﬂjv¥,f

i’graduated equAty standard w111 be presented 1n Part VI tRecommen-h“f

'e;datlons) In thlS sectlon the graduated standara 15 Cltﬁd“as an"

g ‘ ' S NN v .

;galternatlve tO the current regulatlons._4“;:,;s




“ .

Other SpeC1flcat10ns are n0t so clear cut glven the a1ternat1ves

I,| -’/

‘ aVa11ab1e.j Three aspects Of the regulatlons 1n partlcular stand out‘
- as Ln need of further thlnklng The three are the CTlterlon the

app11cat10n of the cr1ter10n 1n a non graduated way, nd the w1de

.-'_- b

1at1tude glven the states to 1nc1ude or exclude cost dlfferentlals

;,and pupll welghtsf. The last

Spect to the1r 1ntended.and

latltudes on COS“t‘ :drlfferentlals and Welght,s Qould encourage states - ‘_-..",
; tO manlpulate the1r state flnance systems 1n order tO Score better.""“
3 on the Federal measure 1f there were s;gnlflcant»amounts of money

‘.‘ﬂ'

aVallable._

;n states most‘ln need of 1t

although 1t must be recognlzed that the encourageh

d N

n0t be a- goai Of the program.: Many of the aspects of the regulatlons;

dlscussed in. thls part w111 be referenced 1n the next one When the

a.

Erecommendatlons are presented

» . - L ) et “-




for the most

ﬁ?d1spar1ty measures 1n general andfthe FED“ in. part1cu1ar s1nce

ng goal of thlS report._ Before weg

*ﬁthese measures are the overrlv

'”dzscuss these spelelc recommendathns, a br1ef comment on the

selectl on of thegCon Ceptl Federal z:re gu-

f,1at ons 1s presented

*ﬁporates nunerous~value-3udgment

fatlons of grouP.,treatment ‘and crlterlon was presented ln F1gure»3

.?ﬁ;ln Part V Our recoﬂgendatlon regardlng the var10u5 conceptlons df
'fjﬁequzty is that UE should exp11c1t1Y 1dcnt1fy the dec1°1°n Pr°°ess b
' hzch certaln ¢°ncept10ns are 1nc1uded in Federal regulatlons and °
conceptlons are. excluded Slnce the SeleCthn °f a c°ncept1°h 15 a
tﬁ;;chOLce among value Judgmﬁgts, we are recommend1ng that ‘OE, 1dent1fy

Kl

'..fProcedure‘by whlch ‘they select anong%these'value Judgments- f:*'°L

Once the p0551b111ty'1s gecogn;Zed that mu1t1p1e conceptlons m

be’ callea for, even after aPP1Ymg Standards expressed by Congress

.‘ .~v i
*Qiﬁ}the courts. UE wlll be faced Wlth the probﬁem of util zing two of . =

JQQ'standards at the “same tlme“ Wlth thzs poss1b111ty 1n m1nd two

v

‘ efaddltzonal recomnendat10n5«4are put.forward.:: 1550 ;_?f@j.t?f‘”

Q i i i — . e —




thnS df‘equrzp, OE should use multlple measures’and should

(satlsfy one of three for 1/3 cred1t, two of three for 2/3 Credlt

etc ) The optlon to use the measures alternat1ve1y 15 more

i

Plurallstnc and the least demand1ng 51nce 1t allows greater dls-?ﬂ”"

cretlon to the states and does not centrallze the declslon—naklng
AR o o .,/-F.'.
':,authorlty The 51multaneous optlon, hhlle the most strlngent,4

. ':

mlght be approprlate 1f the confllctlng conceptlons are all strongly

held goals. The par llel optlon 1s a compromlse between alternatlng

:ﬂzand 81multaneous.; Complete equ1ty on all conceptdons 1s not requ1red

’.as 1n the 51multaneous case, and equlty on one concep-.f*fﬁ

At

not equate"to credlt for complete equ1ty as 1n the altenw

t;on does

fffnatlng case.' As the law 1s currently wr1tten the con51derat10n of -

V\these three optlons w1ll 1nteract w1th the proportlonallty requ1re--ﬁg=le

]

;f:ment for eQuallzed locaL:revenues.uba,lf*-”7f'f' ';“*“ f:!?..'flzve,ieﬁufﬁ

4.:

Second there 1s a need to undertake_continulné"emﬁirfcal“worf"““”

_1n order to measure the rebable ettenr Qf actual rather than h o-f'ﬁi“
? 22 YP S

W e,

z'fthet1cal confllcts resuItlng from cholces.,l The school dlstrlct j"?
7”ﬁmodels of part p11 hlghllghted many potent1a1 confllcts, but the

- fdata were 1mag1nary and 1n fact constructed to y1eld dlsagreements_fhifb

"; ather than agreements.. Actual school dlStrlct ehav1or may y1eldf;Jqf

' N

'"3substant1ally less confllct than 1s present 1n the hypothetlcal

models._ Although emp1r1cal results would Be helpful we reblster .

\ )
.one caveat conce@.ng the:Lr potent1al use.; Data on past behav:Lor




; 1m1t1ve., In the world of

re have been and contEhue to be slgnlflcant;

chool £1nance ‘the
curatfeiyz p’ie@i_éf}-éd

;f,changes, the effects of Whlch are not always ac

L A .
lby theorles. For that reason emp1r1ca1 results should not-be thed

”ﬂoverrldlng determlnant of equlty conceptlon cholces, but rather

orefront.,ffj’

?ﬁ?f:~;fftva1ue Judgment dlfferences should be kept;gn the_v

t two conceptlons that emplrlcallyfdof

fOtherW1se we may flnd tha

'ﬁ;not yleld confllcts thls year may begln to do so 1n the future

":and a ChOlce based on emp1r1ca1 agreement may turn 1nadvertently

Jfglnto a value Judgment ch01ce.;h ;ffF ﬂh_ﬁg.flf”i“,ej,‘h;?
others to

:RegardleSs of the,procedures ut1112ed by OE or,

ﬂselect equlty conceptlons;{' |
t a. d1spar1ty meaqure that focuses on ch11d-ff

dlt appears 11ke1y tha
be ut111zed in Federal regulatlons W1th th1s'1n'm1nd

7-fren hlll
-:spec1f1cally the FuDW are~'9

flgthe recommendatlons regardlno PP”DM

' presented 1n four sectlons. Plrst 'a serles of recommen_atlons

'and cr1ter1a 1n the FFDM are put

:ﬁregardlng the group, treatment,

*”“ﬁ7*d?£orward The second set of recomnendatlons 1= related to the

Thlrd, the use of a spec1£1c :

‘faflssue of 1nterstate comparablllty

ifw,value of the cr1ter1a as a cutoff 1s dlscussed and alternatlves

h ;presented Flnally, a set of recommendatlons 15 put forward thatﬁ
_ £ i< :

;suggests add1t10na1 ways to make ChOlCPS among alternatlve equlty;

:'.f -"'”f j_ T
| & P R .? '~; oL _-é‘,-.w;-"‘ S,
' » Conceptlons . ST e - - % B L

-~ .
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in Disparity . .

’pelected when; oncérn*foEuse

:on’chlldren.¢ Slnce thls 1s the case, chlldren are the obv1ous

:;group for any PPEDM 1nclud1ng the FEDM Not only are chlldren the

".

_4preferred conceptual perspectlve,,but also a dlsparlty measure

» ;calculated uslng *he ch11drend(or pup11 as’ 1t 1s somet1mes
ifcalled) un1t of analysls._ Thls procedure has the effect of welghtlngl .
fieach dlstrlct 1n a state s dlstrlbutlon by theqnunber of puplls 1n £
"fthe dIStTlCt when ‘a- dlsparlty measure 1s calculated.p Slnce chlldren

‘re the focus, thls welcrhtlng glves each chlld; rather than each
7@Note~thatlﬂ451

f.distr1ct,"equa1 1mporta‘ce and _ftherefore recommended'

the FEDW as currently def1ned in- the OE 1nstructlons 15 calculated

\
u51ng the children,or pup11 un1t of ana1y51s,and we recommend that

1f alternatlve or addltlonal dlsparlty measures are utlllzed then

d they too should be ralculated 1n:thls”wa§‘

Treatment gfj-f;lf~g?'ff;"ff,,ﬂj“gfa

Our analy51s has concluded that Lh*re 15 na’ clear cut conceptua1

/I

greement about the cholce anOng the tnree maJor treatment\categor1es

of 1n§ﬁts, putputs, and 1mpacts.‘ The~>'1s, however,_wldespread

agreement that the measurenent of outouts 1s dlfflcult and the
measurement of 1npacts almost 1mp0551ole glven our. present state of‘gf:e o
knowledge and skll .Measurement problems are gencrally nov 1nsur~"ﬂ Vo

.e,

.mount ble and for that reason we recommend contlnued support of Lo

efforts to work toward satlsfactorv mxa J“es ol tdtputs and 1mpacts._'"'

A ‘»--. .
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‘@1prev10usly.ment10ned prlcgland cost 1nd1cesJare'not yet rellable,

”ej;valld and avallable for all states.ﬁ A number‘of researchers are

:ﬁ”contlnulng the1r efforts to ref1ne such 1nd1cesﬁand these efforts

'.Eshould be closelY followed so that the1r methodologles can be* ‘;r;g

:&f?adopted fon‘ghe Federal measure in the future.. Untll further f:TfV

the,use‘of 51mp11f1ed pr1ce or cost adJust-

'ﬂjfresearch 1s und rtakeg_

| 3

measure, but 1t has e11m1nated several members of the per pupll

I

l\ﬂ]fff expendlture dlsparrty measure c1ass as less de=1rable than others }

RS

y measures stand out

tA,Four per pupll expendlture dlsparlt

preferable,o“fff'

l

measures are the coefflclent of var1at10n,,the g1n1 coeff1c1en_’*

R

the standard dev1at10n of logarlthms and Atklnson ‘5 Index.,fﬁéﬁgsﬁ

recommend that the OE con51der the use of one or more of the58q, t
ﬁj‘}naﬁu. measures 1n place of the current Federal expendlture d15par1tyu

S mei%ure.t Two of the measures; the g1n1 cce£f1c1ent and the coeff1

c1ent of var1at10n, are falrly w1dely used oy educat'onal analysts

., DAY

and would not be extraordlnarlly dlelcult to 1ntroduce. Atklnson

' .. Index and the standard dev1at10n of logarﬁithms a.re less well known

- d for that reason p0551bly more dlfflcult to 1ntroduc Further
"f“”g more, the standard"dev1at10n of logarlthms does th show an 1mpro\

,‘ ;' .

) \ e “..,_. :.. ‘ e - ?’
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.Across States

Cg

}nfany,PederalEregulation:of'7tate programs there is g

tenslgn between the need to take'1eg1t1mate'stateydlfferej5°
1nto account and the de51re to de51gn regulatlons that HaVe
‘E:meanlng In the1r 1974 report, "Pub11c Law 874 and State uqualj
i 1zat10n Plans- The Problems o£ the Leglslatlve Prohlbltlon of

ﬂﬁSectlon 5(d)(2)" the L1brary of Congress recognlies th1‘7f'

1n the sett1ng of equallzatlon cr1ter1a (see page 10)

h the current regulat1ons 329 structured thh regard to student

" 11 counts, and state cateqorlcals.'_*he law does offer

mportant so that we put fonward these?}

Vevertheless, the 1ssue'is

recommendatlons recOgnlzlng that 1t may 1mp1y a change 1n the regu-

1at10ns and/or the 1aw.-_fb_ s f S
';;Ideally the treatment would 1nclnde a11 local and state (and

43fhﬁfd perhaps Pederal) reVenues or expendltures (1nc1ud1ng 311 catlgorL?

cals) and puplls would be counted and we1ghted on a un1from-ba51s

‘;:}c iﬁl a;ross states. Th1s 1dea1 1s not presently posslble because the j

‘quantltat1ve and "to some ettent the qua11tat1ve d1nen51ons of llﬂ

1

We1ght1no systems are net w1de1x\?greed upon. As an 1ntermed1ate

step 1t could be preferable to have each state be con51stent 1n

eqelther 1nc1uded 0

"?{ 1ts own ch01ces SuCh that a11 cateiorlcals 4
g . - . ,4:7' R P T Sl




;excluded’andn

fgorlcals'are

5Furthermore,’

they sh,uld‘be an 1ntegra1

Thlsyprocedure_

;treatment and the pupll count were con51ste1f w1th each other, '
3"1f not across States.f The procedure would at the same t1m f*

_fellmlnate some Of the dlscretlon for manlpulatlon whlch poss bly

wo N

f,serves as an 1nCent1ve to construct school flnance programs so that*

t 1east one comblnatlon of treatment-and puplls Wlll score h1gh on ff7fﬂ'
_fan equlty measure._ Whlle 1t may seen farfetched under the current,,,j

nstructlons a, state could construct a welghted student measure foriﬁ{

:small categorlcai prdgr%m and then utlllze'thls perlpheral

viwelghtlng scheme 1nﬂthe calculatlon of the dlsparlty neasure. The_,gaf"

K

;frecommen:"d_change could be ea511} 1np1emented by 51mp1y removlng-j?_9

T s

i;pupllzcount ut111‘ation_”'”

{.as broad a measure of resources astn‘ ylble by 1nc1ud1ng categorl-

”fcals or Spec1a1 cost dlfrerentlals

t> ofsé'

.

f_that O _should serlously 1nvest1gate the p0551b111

..

Federally defmed welghted pupll count in *h“ ~a“‘-h J@}m °: the
ifresource/pupll varlable and the dlsparlt) neasure.ﬁ Slnce data )

':on dlsadvantaged’puplls and hand1capoed puplls are gr w111 be _J-fﬁ;:%i

.avallable for a11 dlstrlcts, conceptual development o;f and agree-'i"

s




oy

Fwelghts, not data availability,

Gvercome -to implement this Te commendation. -
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IhejProblems. :
;}Incent1ves ToVIncreased EQuallzatlon

74c0351deratlon should be 1ven to al *natlves to ‘a strLct éﬁtoff

"#1evé1 d1V1dlng equltable states fraﬂ 11eqU1tab1e ones._ Theoretl- .

qulty measu'ejls uqe'

l.v

g

‘The OE has 11at1e ch01ce but

ifordlnallv;ra.her than cardlnaaly

fjhto hse a measure cardlnally becau;e reanklngs that spec1Fy only an’jfjip

fdrder are not satlszCtory for set tlwg standards toward Wthh states
; . S =

nvstrlve. That 1s,qan orilna;'usage of the measure would mean the,

l

regulatlons wouldﬂl&ve to say tha*‘the botton X“ of the sta1e% were R
" 3 \_.
\elnequltable aqd no mafter how equ1t3b1° every stati'program were ‘to”

3 becone, there would always be a bottom X . G1ven thefnéed forfg‘ffiajtf:

cardlnal ratﬁer than the preferab]e ordlna] usage, a graduatcd stan- 3

s

dard would be 1ess strlc* and somewhat 1es¢ removed_krom ord1$;

e T T . l o T e e
. e ) .‘ L. 9 . . .




dard a state has
P

:sfregulat1ons lmply that there are,no decrea51ngv-f

as the equlty Cutoff is. approached but rathej;z_

1nequ1t (2693 5 ash"costly

beneflts of most other phenomena (Such as'pollutlon on the bad

551de and a we11 nourlshed popu1atlon on the good 51de);are accum-”

fiulated gradually rather than suddenly,-lt 1s p0551b1e that the :

costs of 1nequ1ty are gradually 1ncreased as A state s, school

er and hlgher value of the Federal o

! diflnance system achleves a h1gh

In order to c1rcumvent the problems 1nVo1ved 1n u51ng a

str1ct cutofg for the Federal measure,,«e recomm%gd that a graduated

aﬁn values of the Federal neasure w1th

gy

",;ated scale could coordln

of Federal Impact funds ‘to be counted ‘in states' pro

’ t
S

s 6f the measure and the percen—f

percentages

Tgrams.. The selectlon of the\value

tages would necesSarlly be somewhat arb1trary, but could perhaps bef

e

f{;': gu1ded by emp1r1caI data on the current 1evels of equlty measures

across states so that the 1dw equlty and hlgh equtly 1evpls prov1de

sékf/s an obtalﬁ&ble and contlnuous reward

sﬁ;:; 259 cutoff 1& obta1ned by about four states an

,‘ L e
a d1ff1cu1t standard Eor that reason 1t may be declded that a o

For*example,,the\curre

,‘*‘

d 1s therefore qult&

state is. 95"equ1table 1f the 25“ cutoff is: met but;that, fori"7'“y

?'3~.]~u‘ e R L IR A
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Pﬂrther Reflne Ch01ce of Equ; I : , _
wUse of Value Judoment‘Ch01ces Emp1r1ca1 Ana1y51s}‘and '

QT?V', Second“ further emp1r1ca1 work 1n addltlon to that already_

'-{fgltﬁ undertaken by\NCES the School F1nance Cooperatlve,_j and other

'analysts could be helpful 1n determlnlng whlch hypothetlcal conf11
a \ i !

e v
among conceptlons are 11ke1y to appear 1n~the actual data. Alth_u

;qiv-i 'conflxcts that _o not ex1st 1n present data cannot be entlrelyl
.4: . \‘(\ ‘ ’ 1 ~‘ e

1gnored beca,s they may appear 1n future data, he currently exis

a—.

*f-confllcts cowld?proV1de short run‘guldance on areas of‘most concer

. A ’."‘

'm.fy: Flnally, after agreement on Value Judgments ana emp1r1ca1 wor

» "-‘

P

have narrowed the range of confllctsgas muchhas p0551b1e,"




: -

collectlon and crlterlon calculatlon. A Judgment about the

educatlon ‘or.’ OE personnel‘mlght resu1
et 5 =

school flnance systems.. Among the amportant usera are Congressmen ;m;

N 'ﬂ‘

and women and thelr stiffs, state department of educatlon personnel

.

.school teachers, and educat10na1 analysts. Some of our recommenda-;"

1mprove understandablllty. Other re"onmendatlont”

§e1ectrpn of . dlfferent summary measure, mlght temporarlly

,_uch as the
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Schbol *Flnance Re.
~Ca11ahan and 1!1111am _..H.

of“ Jhlgher" education is' £ 4
Cdf Welsbrod'\r' P nd, on

Aruitoxt provided by Eic:



Aruitoxt provided by Eic:

TMakema leferenc 

;Alternatlve Re

‘Zan ealtion (New York‘“

;Flnance ‘Reform,
"'What 1's.-a'Jus

~f_/See W' I‘.Garms, J; Wv uthrle,

_ he Economlcs and P011t1cs dftPubllc Educatlon (Enalewooa;

’[See Fn N Kerl&nger, Foundatlons;o‘

Holt R1nehart~rW1n_t0n, 197;_ﬁ

“,“/***Th 'S is svmllar"to the not1on o

’gfunctlons“ See Appendlx 1 and,




/See” Be'ne ;Ep:Clt. -pp'-4§ffffﬁﬁéféfd3ﬁé;
'uSted_an: pélce aEJuséed are eiamined

5. oleman et al Eqpallty of EducatloﬁaI:Opnontun %?‘
4Gt Ul S Gowernnent Pr:ntlnc'ofriceﬂ - _

Ty E"School Ewpeqdftures and thef;ft
Jourral o’c ‘Human 'Resoyrces, 12,00 00
‘ng Starford;:. "SQQIalv

e ";fbarfiﬂké
c- Retu,n' to Schoollng,";
Fall, 1977,

Juan g:, . Of .
-’_5;;pr1ng; 1973 pp.x139 15;, C% R L;n;*i-ﬁi‘
:al-Returns. to Quantltyaap,:Qu§11tyvbf Educatlon.ra.
'Staten nt," Jbunnal of . Human“Resources, 10, Winten, 1975 pp

e canirary’ eviaence sees R+ D siMor _1,' I, "Direct and. Tnd:
,ffects on. Earnlngs of . Schoolln"on:Soc1o~E;onom1¢ Bacxground vl
5 iew.lof Ecoriomic¢sand’ Statistic _JQ-' Me

T“‘Tl;&lblgn and"J-. L. Murpﬁy, ”Tﬁé Eco
E&ucaulonaIJSpendlng," Journal-of hun
pp “56‘77 : : v

":1_§ erantlat;qg RN
T part of, _th@ paper. 2

L
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Aruitoxt provided by Eic:



. : i RPN T . :
-/*See H Brazer, "Adjnstlna for leferences A:r.on° School Dlstrlcts
in:'the: Costs™. ‘of Educational: Inputs., A Feaslblllty Repof¥t;": in .-
E::0: Tron, &d., Sélected . Papers in School Finarce N974. CWashlngton, DWC
Offlce of. Education) H. Brazer ard A.F. Pnderson, T Cgst AdJustment W
Index-for Michigan’ Schqu,Dlstrlcts,“ in:{E.- 0. Tron,”a@e, Selected
Pagers .in -School Finance, 1975, (Washlngtpn, D.Cii0ffice.oF Educatlon 97
J:.. G:Chambers, JA-Odden and P}E Vincent, Cost. of Education’ Indices. .
,Amono ‘School- Dlstr4 & “(Denver.- Educatﬂgn .Commission. of the. Statesy.
‘December- 197d) W.. “and J. ‘Hyman,. "Construct:mcr Teacher. Cost -
- Indices! Methodolog al Bxgloratlons With California Unified School
a,Disﬁrlcts M. :in E.-0 ed., Sélected Papers in-School Finance =~ "
218755 7. L. . Kenny,.D nslow and’I”‘J Goffman,t”ﬂeasurlng Dlrferencesr
" Among the Florida" School Dlstrlcts in fhe -Cost..of- Educatlon.v Ancer o
wAlternatlve AnproaCh,"_ .in E.0..Tron, -ed., Selected: ‘Papers in . School
A Flnance, 1975 yand. EU 0. Tron;*"Intrcductlon and Summary B s Selected

PEpers in chool Flnance, 1973 ,g%‘_
if'. age 39 "yf St o ;f»ﬂ.”vvf;?z.»-.f;**¥7‘u 4wf§*f'¥ '~‘"”Fl'7-efﬁw
- ' Tj&~/kk1h and Garflnkel 1nd1rect1y test th1s pos51b111ty } e
-"‘:.. 7 * ? L

/Florlda, for example, b%llds cbst ad;ustments in the state ald
"dlstrlout*on system. ~Se=. W. N. Grubb; "Cost ‘of Education Indices:. '
‘ Issues and Methods" An’Ja T, uiilahan and W.. H. Wllken,.eds.eSchool

- Finance Reform: “A Leg'slators Hapdbook (Washlngeon, D.C;: Natlonal

'*Conre*ence ot State Leglslators, 1976) : ST T

. ~:l .'a ' \ "'. . e & "‘ T T A
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= . -ucat10na1 ST

' JOpportunlty,” the Condept, Its Measurement and Aplecatlon {Hashlngton,
D ‘DHEW, *NCES,- 1978).« Tne measure dlscussed here is 1abe11ed M4

in Pugh et al'al /ﬁp \31ff § . . ol

/G Er Pugh I N. Klflalea, and B Loatmanxz

‘ /SeeS Jv;.Carroll T _S Donaldson, H J K'esllng a‘ndJ P1ncus,-«
ch EE*ectlve Is Schoollng;"A Critical Review.of “Resedrch; (! nglewood

;‘CllffS‘*N J...,Eaucatlon ‘Technology Publlcatlons, 1974)and-E. A.:

3 ;' T'A’ Reader's- Guide to Educatlonal Produc¥ion- Funct:.onsﬂ

apaper presented at. NIE. Natlonal InV1tatlonal Conﬁerence of School

50rgan1 atlon and Ef:ecf§ 19J8 for reV1ews.j,; -~a,_,¢uﬂ :

188




[*See S EJ; hlees, Instructlonﬂl Technology and Its Relatlonshlp-“-
uallt) and Equallty in “Education. in a- DeVeloplnﬂ Yatlon.j A-Case.- T
; &.of Instruct10n°Te1nV151on “initMexico", unpubllshed Ph.D.- dlssertatlon,v
Stanford Unlver51t), 1975; -R. Miurnane, The_ Impact., 8 School Resources-on - -
”th@ Learnlng of~Lnner . Cﬂty ‘Children,(Cambridge, des.,,ﬂ allinger, 1975), il
atd K. S. SummerS anc B. L.,nolre,-“Dc Schools Make a' Difference?'. -
'Amerlcan Econonle ReV1ew, 67 Sepﬁenbnr, 1977 pp. 639 652._1,27__f‘

\' S

o

: ./See, for example, P Taubman and T W@les,nguer Educatlen and
-Edrnings, (NY: ‘M&Graw-Hill, 1974),pp '175-177; S. Bowles and.- LGIntis,
“Scheoling. in Capitalist Amerlca (NY: Basic’ Books, 1976)".and - Hoo M. LeV1ﬁ
TEffects of Expenditure- Increases. on Educational Resource Allocatlon
,Effectlveness," for dlSCUSSlonS of‘cognltlve skllls._;;”. L _

_=/Ker11ng7r, “E c1t.,p. 493.‘frflii;:ﬁfiﬁfﬁeif“dft:',f}

/*See Hanushek E 1 .,;_ loff nfef}fédf7"

§ .aa/**See U@lhg Achlevenent Test Scores to Allocate’ T1t1e I Funds,
eport o ‘the: Nathnal Instltute of Educatlon,(Washlngton, D C.. -

. v 3 L
. . ; '
r . "" . N . . :V-‘:l.
M S
s 1
Y . : P .u,f E R " SN
' il N . -
! . z, R . ‘,‘.

: . w/*See R. Berne;f"Eaucatlon and Earnings: Expectatlo'dyand
vOuchmes. The Ezverlence of.Récent:High - chool Gfaduates, utprilshed
:Ph.D. d;ssertatlon,.Corne 1 UnlveP51t), 197/, for a review of earnings-

functlons. ;w:h,. 1 TR P S ST ‘”,1_;g“ﬂj
&»~ /**See espec1a11y Bowles and G;ntls' Scboollno in’ Capltallst R
Amerlca, ‘W. H. Sewell and R. M. Hauscr, EducatlonLAOccuDatlon and e
arnrngs (NY‘ Academlc_Press, 1975) ang\Taubnan -anc nales,ﬂon c1t._
“egj;f1ﬂd;tff;if_f3fe}':_ﬁ?"f ;a-‘f;'f-,fo,.g>bipF;_};ehJ" L :

S /See Us nq nchlevemene TeéfeSCOfes.tb*ﬁdibCAte4Tit1eVI”Eﬁﬁds;fﬂf,ﬁfﬂzﬁ

_\ \ \ . L e

/*In U5110 Achlevement Test °c0ﬂe5v Allocate T1t1e I Funds R
T'estlmatlons Of the cost to produge @ national cata base <ToT — v%,iﬁi-a
ahijevement scores ‘are. presented ‘and. the interested reader “is urged '
consult ‘this document.“ Depend:.m7 LpOP .a set..of assumptlons, ehree :
»ear teStlng co:ts are estlnated to ranve between $7 AN d $SS mblllon. ?‘”'rﬁ




' /Also,
hlgh School graduates‘ <

d Lo L

L f\A /See Appendltfl i e o B
| cal Reform bf Wetro olltan Schools;

/*R Inman, "Opt1ma1 Fis
March, 1978, pp._lO 122

4ner1can ECOﬂCFlC ReV1eh, 68

?»ﬁw, pr1Vate sc&tp

qn51dere

Mthe work ‘on- the value-;udcmeﬁt appro
'“‘&by Robert Berne,“Equlty ‘and -Public ]
5 '£ﬂMbasurement," Working, ‘Paper’ "No.
fewsYork University," Octo! eq-l 77
'jdesumdre detail on,pechnlcal
in ';“atlon of}equ i

/Anartya Sen, On Economlc Ineaualltx, (NY LW
Nelfare,s-San Franc1sco.

Amartya Sem; Collective Choice; ‘and Soc1a1
‘Holden-Day, 1571); D. M. G. Newt ~7"A Theorem or-' the Measurement.

? of- Ineaualx;y,“ Jou*nal of Economlc Theogz, Vol. 2; 1970‘"? Dasgupta“
“David Starrett) ‘Amartya. Sen; "Notes.on tﬁe Measurement of?Inequallty,

:Journal of ~cenon1c Theorx, 1972“3v3

/**The SW$‘used in’ Atklnggn_s

\-} ‘- - j,‘:' ;_... \'."',,'. - _,',-,‘.,._,‘. s




.s‘vet?ECreatlve mhen 1& comes to inv ntlng
\;said’ that the 115t 1s'ap‘a11_£nc1uslve}one

\pp d1x~21t0:th1 - on*
”pr até the maqhemat;cal forﬂula for each mea%ure

uj**Theré are many'other range ratlos that could;
ut tﬁéy all: exhibit the" ‘same’ ‘Value Judgments as the federal range”
io,  Some of thesé: pther'measures aret: ot
’ ; t current‘op_§:t1ngiexnend1ture (COE)

y:“the“lowes¢ Qistric ;COE/pnpllt,;
* yupil’ for each decile’ tb[th COB/publl for

the 95t ercen' e, ; : : g

'The’ - _atlbrdf COB/pupil for each quartlle to the COE/pupll SR
,f ‘the g5tk ‘percentile. . 7 S R L )

'i_CQ@/ upil” for eachr '

,‘h papers by Harvey E Braverfand Ann P Anderson—r"A
Cost denstnen ndex” for Mlchloan Sthool! Dlstr1cts" ‘and W..Norton
.;/Grubb and. James..xman "Cons;ructlng Teacher Cost Iﬁdlces ;‘Method
yjloglcal Explanatlons w1th Lallfornla,Unlfled School D15tr1¢ts," in
.Selected Papers -in- School Financé, 1976, USOE, USDPEW for alterna-
“*the“v1Ews:about wh1Ch causes ~are alloweditc count. R




S /An,altgrnatlve way to repre5ent T 1nd of 1nf¢rmat10n
-'prOV1ded by .a ‘lirear regression’ slopé is present the mean or
‘median ‘value of, the- dependent\varlable for each. decile of the:.
-independent: variabXe¢. - If there: ‘is-a.correlation between the depende
‘and ‘independent varlables, then it should show up-'as'an incérease -
\Idecrea €)in the. mean. (median): £. the: dependent by :decile ,0f the:-
J4i1ndependentﬁ ,This Xind-of preséntatidn is attractive: because i i
{';ﬁuls eaS1i.gcomprehended by stat1st1ca}ly unsoph1st1cated}readers :

’

In'a dltlon to.these measures, Alan chkrod has deV1s “a way to
construct a "pivariate Glnl/toefflclent," -often c1ted ‘as. ﬂlckrod' :
LGini.. - If expendltu;es -per pupil- is:the dependent varlable ‘and’ properq
-value: per. pupil is the- 1ndependent varlable, ‘the . Hickred ' Gini ‘would" be
.constructed‘as’ fqllows.; Expenditufes’ ‘PET pupil hould beordered:on:-

.-, the basis. of the correspond1ng roperty value per pupili: where propertj

= value per- pup11 is arranged from, low to hlgh._ ‘Then, the percent ‘of"

”;property -value would:be’ placed on- the’ X ‘axis..and" ‘the: correspondlng

- percent of. expendltures on: the Y. axis. "The flrst point would be- (0 0)

‘.2nd the-last (1,1) as’ usual ‘But in .between the: ‘Hickrod-Lorenz. curve

~'could. cross the 45° ilne. In"other words the Y- value ‘(percent” of .

T expendltures) could.exceed its - cgrrespondlng X vaIue .(percent of" wealtl
ol such a: case, the Glnl coeff;clent calculatlon 1s¢no clear S

Al u LT ) 3 j
el fof these regres51on

'!

i The . dlscu551on 1n the paper has beneflted greatly fr ; .
_‘Pobert Inman 's_work, op. cit,," and- "Mlcro ~Eiscal Plannlng in- the-
Reglonal Ecpnomy, A General Equ;llbrlum Approach‘" Journal" of Public.
EconOmlcs, Aprll 1977 pp 237 60.; _3.., 3,J,,,h-:; _uﬂ. ;» uy;53,15
yp“?‘l /*Thls assumpt1on is problematlc because some of the other goods
' and serV1ces are. publlcly Pprovided and taxes. pald—and services- rece1Ved
L may-not be equal.; Robert‘Inman (on. cit., 1978, p..129) ‘has specified
s<ﬁ Y to equal total ‘anpual income: m1nus local and state:school-taxes: minis
=D rlvate school tulthn‘plus ‘the. annual valué: of the: capltallzed changes
Lo Ame the value of a household's re51dent1a1 prot..;ﬂ = -

_ 'nd B A. Welsbrcd '"The Dlstrlbutlon of costs ;
, e ;Beneflts'of Public Higher Edu ation: - The: Case 0_ Ca11fornna
Journal-of. Human Resoiirces; Spring 1969, pp. 176-191; . Ji s chman,
VThe ‘Distributional, Effects of ‘Public Higher’ ‘Eéucation An” Cdllfornla "
~“JHR; ‘Summer- 19705 PP.. 361-3703 - R W. ‘Hartmany, A Conment on. the:~ .
*.PEEhman Hansen-Weisbrod Controversy,!- JHR, F 11 ‘1970, pp. .519- 523; S
aﬁJ ~W. McGuire;, "The_Dlstrlbutlon.of RuEETdy‘ o- Students 1n Callfornia
i hlgher Educatlon,? JhR Summer 1976 pp 3& 1353 :




:/This" paper is ‘a. conceptual one and althoubh there'rs sope
stlng-research on . the enp1r1ca1 dlnep51ons of many of ’ the Tisted:
: : e . of &his’

Hducatlonal Equal;ty and Wealth Nettralltv Measures A Report to the
q.chool Finarfce: Copperdtive, 1978, for:a further d1scu551on gnd some
emplnlcal resultsfpn alternatlve ways to account for capltal serv1ces

We do- not use” the pe;éentage'of student measurefln the models .
2 it is. neIther,commonly-utlllzed 19 practlce»nor ‘the rexjcal;y’
1S per'or,to other measures P Lo i b A

EdLCatlonal Equallty and Wealth Neutrallty Measures,".ln "P Report t

tne School Flnance Cooperatlve," July,.lS/B ‘The:Report’ contalns cal=
che 'for over 30 states for sever

> [The equf%alence of 1ndex1ng and we1 htmnc S'dependent on’ the
cofrect spec1f1catlon of’ the ‘index . -We: w111 ‘use . the: follow1ng symbols
kto show the equlvalence 1n h 51mp1e and a more conulex example.~"-
A treathent Ievel in® 1s+r1ut‘ > chllo:en of type 1
e (for exanmple, ¥tTeaty “ievel. for hin dlcaoped)
2. ‘@ treatment: 1eVe1 in’ 1str1ot 1,,ch14 zen, of type
oo(for” exdmple, nbn- handlcaﬁped) EIREEE R
2 humber’ of children in- district” 1, type q- 7
..€lassificaticn (handlcapped) G
'”=inumber of chlldrenhf”'




'”"1f5;138i7ﬁff “;QHWTQfM[;:fgiifV;Eff4

'"fﬁd;=;unad3usted average treatnent per ch11d Mistrlc

ﬁg-g-‘T;"g»Wi-i#?7me1ght a551gned to all ch11dren,1n dlstrlct 1 (for
e :;Eﬁexample price differential.-weight). . 2 ot
L “ﬁ wl = weight asslgned to ‘children type 1, alldlstrlcts.;~_f'§;
Sl W, ;=‘we1°ht a551gned to chlldren, type 2 a11 dlstrlcts._;;{

e .

. .deross; dlstrlcts. . ,N.;_ v_hﬁ,,_ﬂ__sﬂl_.,J R
o 1 Welghtlng Précedure: R R
-71?:7:~ L ;.ﬁ Welghted Tl PL%iTll * PlZ Ty e

) dexi el ML (Pll * Puz)j 'Q.ﬂk\ﬁ.; g
‘-_?2 Index1ng Procedure. S : __.;;“ g
' ' Indexed Tyo= Ti.-‘- P11 T11 +. P12 le ) e
S T e ﬂ;’f; r..7:';.wi 'f"'-fhf,.P11 + P12 L
: *ﬁli~t;_,'i-/fJqu'eT:,Vfl.f: d-:fl ggﬁfrﬁt%”'?-ffWiffdft;'*" ‘
e - Nd;&ﬂﬂ%”Pii T»1r+_p12 le
O M By P

welghted Ti

Exanple two.-AdJustment made for pr1ce dlfferentlals and han-*
T . dicapped, non- handlcapped _ o
'”.1.1 Welwhtlng procedure R --;*;‘ag.,vh-"‘

S Welghted T: P11 T11 + P12 Ty 2'“-"

(Wl i1 * wz z)

S 2 Indexlng Procedure . ~ e "'-s_‘.3
’”vf_f r“ig»f!f_d Indexed Tl f P. 1 TJI + p i2 ‘2 e
S _— Wy (WiPyg o+ wzplz)

'u;; %J:iitlffg _;:“f;’fe}_?t?:_Pl - P%z

e e o

"';ifd:PﬁffT}, r:P;f“f;f:-e. .edfﬁe.:kf;-
=31l a2 2*&%-*we4ghtedwr

E};5¥ﬂfe5-ujfg'fﬁherqﬁiﬁd¢*if - wi (wl 11 e Wz ~2) 2(}




uo i Comimen ST

/*Although the 1ndex is. hypothetlca the range of values LSf"”'
fchosen from enplrlcal work by, Harvey Br'ver and Ann’ P.:Anderson’ on:.: -
c6str imdices.: See H. Brazer and A. P\ Anderson,'"A Cost AdJustmenti“
-Index ‘for:¥Michigan ‘School Districts,! An E. Q. “Tron, 'ed,,; Selected o
ﬁPapers 1n School Flnance, 1975 (Washlngton, DC Offlce of fuucatlon,

. /Robert Berne, ogt'clt.;i1977;'pp}ISfo,ht.c ;xgﬁi{'A

[

;.‘Page 135 S T S R
- /See Robert Inman, "Optlmal Reform of Metropolltan Schools"‘f_JQV_lf;
AE% c1t., and Susan-C. Nelson, "The Equity.of, Qub51d1es for ngher N e

.Education', Papers. in Educatlon Finance '.Paper No.. 55 Educatlon
Comm1551on of fhe States, Denver,AColorado, February 1978

. /We have preV1ously called the measure the Pede al Range Ratlo.._'f':"

} /*The Federal wealth neutrallty standard as a compllcated measure
,to calculate, but the pr1nc1ple upon whlcb it is based 'is the simple i
- one of equal-yield for equal" tax rates. Section 115.64 of the: Federal. .=

fRegulatlons of March 22, 1977 gives exarnles oF how to calculate the o
.,Federal wealth neutrallty standard . L

_ /The flscal neutrallty standard ccwla also be: 1nterprete¢ asj“'“
. ar chlldren 's.concept on the grounds: that a. ‘"on-neutral"" £financing .
System dlscrlmlnatns agalnst the chi ldrea 1n dlstrlcts wi th Tow s o
fgropertv values pe child. . _ . . _'{7f¥:5 o

> A /*For an exanvle of the ch01ce of the Household as the group
‘see ‘Robert- P, Inman, "Optimal Fiscal Reforn of Metropolltan Schools"i:
-The  American -Economic Review, March 1972, - For'an-: example of chlldrer
~'see Anlta-A. Sumhers and Barbara L. WOI*e "Intradlstrlct Dlstrlbutlon
~of School TInputs to-the Disadvantage v1de1ce for the Courts”
.Jonrﬂa1 oF Human Pesnurces, qummer 1976 ‘np, 328- 42 '

/**For ‘an’ etample of thls agrunent see Joseph AL Pechman ) I
-"The Dlstrlbutlonal Effects ‘of Public qlgher Education in Cali fornla" -
l'ournal of Hunan Resources, Summer 1970, pp. 361 T0.

i

o




Page 144

o

. ...‘\

Can /”Instructlons for Determ1n1ng the Percent of E\pendlture\or .ﬁ
: Revenue Disparity in-a State School Finance' Program ‘Under’,S. 115“63

of,Federal Reéulatlons of “arch 22, 1977";’p 2"U“S Offlce of
Educatlon.”jf T e S O : .

. /' PRs
< !

Qi’_,n, Ra;e 145 | \_? jj'gj;?

.-‘.

_/The ten measures are the range, the restr1cted range, the s
Federal range ratlo, ‘the permissible -variatice,. ‘the relative mean ST
dev1atlon, the variance, the cogfficient of wvariation, the stan- '
‘dard deviation of the- logarlthms, the Gln1 c0efflc1ent and '
Atklnson s Index.;»'v=> o B

-:g'.;.-f~' /*Tnls Judgment 1s con51stent w1th ‘a, de51re to control for
' inflationary -increases,if dollar values are ot in. rea1 terms and
oo- i 1nf1atlon is- unlform across school dlstrlcts.,a_ _ S _‘
/**It should be.noted that the standard dev1atlon of logarlthms
does Tot show an -improvement foP all transfers':in the uppeT part of"

'?}*} “the dlstrlbutlon,'whlle the other three’ show 1mprovenents for transfe
. anywhere in the dlstrlbutlon. L N

. _ Page 149 e _j_._.' 'f’.;'_ o ‘ _‘ [ 'I .

;ﬁ'ff;}}t' /We 1ntend to keep the dlscu551on br1ef because the cholces we

outl Tie’ have beeh discussed by many-others and. are not: new: It 1s
1mportant, however,. to.reference these chloces 1n preparatlon for
'the recommendatlons in Sectlpn VI. : A

' /*leferences in- membersh1p and enrollment W111 depend ‘on the
balance ‘between the number of pupils’ exported ‘to. other d15tr1cts
,versus the number zmported from other d15tr1cts.

A' 4.»1 W o
% B """'“‘). .

Page 158 _i4A -.A;J;. _ A;a,~,_ IR f_itfaz_“y»,iiﬁy
‘ '}. /Purther dlscu551on of thxa 1ssue of con51st°ncy betwoen the .
: numerator (treatment) and denom1nator (phpll counf, w111 be found
ln Part VI. : : . : ¥ 5?1;
J Page 165 - '-'vgf7 R o ”
T /A recent thorough exploratlon of u51ng data for over ZO state‘
is’ avallable in “A.dethodologlcal Assessment of LAducation Equality.
. ‘and Wealth Neutrality: Measures, "A"Report tO ‘the School Finance Coope
';A ' “at1ve by Qobert Berne w1th the a551srance of Leanna Stlofel July
S i




decisions.

_fPage 176

Q:(' /Nat10na1 Center For Educatlonal Statlstlcs, i§
~-and’ Berne,‘Stlefel _ ’
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As dlscussed»lf
_measure goes furthe 3
: Amartya Sen has suggested that- 1ncomp1ete ranklngs
:Acloser to most peoplr S rntu1t1ve assessments of equlty’;-

g 1 &;;; } :x;¥f:iTjL.
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Appendlx l. 1t 1s p0551b1e that even
\ “than the, average person's: ability t
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‘e states of the world The Soc1al Chblce Functlon is both more and

‘f”assrbn a&real value (number) to every poSSLble conflguratlon of

Functlon 15 generated) It . 15 less demandlng bec 1se 1t need not‘?:fﬁﬁ‘

v'alternatlve. <ln fact, 1t ma) be no ﬁ%re’fhan allanklng of

'ILparate, untll the early 1970'5, from thj work of emplrlcal

;:howatheﬁquallty and %yantlty of soc1ety s well-bé1ng assOcrated\_"

| w1th alternatlve\soc1al‘states can be determlned ThlS 11teraturebj5

R Bt ares

has deVe10ped cencepts of Socxal Welfare Functl?ns (S”F) gnd

less demand;ng._ It 1s more demandlng because 1t requlres

.

spec1f1catlon of the way 1n Wthh menbers of a communntv or group
¥ e : U

‘01n to make Value Judgements on the gooaness anq Dadness of

alternat;ve soc1a1 conflcuratlons | (a e. how the Soc1al Cholce

s T e

R

result 1n a real valued functlon that a§°lgns a r“mber to evely‘

+

better worse ané nOn corparable. -_aj°;f* f(t '-.#.f;vfﬁgf'f”{n*,?ff{f‘.;

ThlS lxterature on soc1al dec1s1on-mak1ng has remalned

Kl

S Conl
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'w1th SWF's and SCF s for pola;y 1ssues 1n

TN

i/ranklng dirfer

"asslgn;a real value'to alterw%i

Iy

.)—-

‘filternaé;ve stat&stlcal measures o£°1vequa11ty

-

u'spec1f1¢ SWF or SCF ‘and 1ts 1mp11ed concep¢

1

B . \.-‘\

”i;what practlcal consequencéi 1s the palglng

1ve dl”tflbutloﬂs,wi

2; How does the ch01ce,iand ordlna&'é cardlna:f



m‘conv n::.er[t ‘to us,,e the ternunology preva nt_1n_ the }lterature ory 5

sooaal ch01ce.:‘The relevantveegglnolpg} 1s llsted an& explalned

'n the 4fol],ow:.ng paragraphs. In \th‘ls sect:.on, when g:.v:.ng examples*v
o A \ . R

.\
‘“ \ . :

wlll be labelled "1nd1v1dua{ hell b

In the case of edueet;on,{:if”

" the cpncern 1s more llkely to be W1p

(
f well belng, dlstrlct expendltures, ?The

: 1ndaV1dual ‘kll belnﬂ‘ﬁlll be assumeﬂ“

°ducat.on-have not yet

: o o
Y R a' . i

been dlscussed anﬁsbecause thlS sectldn 1s an. exn051t10n of some f}F«ﬁ

technlcalltles, it

,..

termlnology

'fl Ranklngs«(qua51 orderln .orderlng, ordlnal and cardlnal)

B ,'~

Ba51c to‘anv evalugt*on of soc1a1 states 1s the abllaty to speplfy

‘ow one s ate conpares to a.nother ( or example better worse, EREEE

N . . S

.‘y.‘\“_ I




N comparison can be SPEleied_;y stat1ng whether 3 chlfl s ate'1s
. s

state is at least as goo& as 1tse1f somethlng that mmght seem_:a
v {f :

Obflous.: Although ranklngs that are not reflex1ve w111 not be\ -

'

'on51dered, the condltlon 1s 1nc1uded here so as to be technlcally"

ke

.atnc1u51Ve;, Tran51v1ty'mnahs,that 1f A P B P c, then A F C, also

J:ﬂlf A . B,T C then A F C Thls.ls an appeallng Pr°PertY.°f

‘ﬁranklng as maJorlty vote do not meet.. It 1s not equlred that
. b

_some palrs
el
may be non coﬂparable, thus,makxng the ranklng 1nf0mp1ete...- ;.5-V,

a11 states be capable of belng compared to a11 otners'

fﬁ“'~Incomp1eteness 1s upsettlng when one wants an. answer about

. 'relatlve equallty 1n all p0551b1e 51tuatlons._ hanvér 1temay"”

be a falrly reallstlc\deplct_pn of ‘one’ s ab111ty to rate dlfferent .

N T T
-’z soc1a1 states 51nce\some soc1a1 states may have such dlfferent

iy

.«

"‘can not know how to compare them.




’VE_clal state. T} g eal~numbers serve only to

state Wlth respect tdxthe others and any

'ﬁpqsltlve monptonlc transformatlsh does equally well. A posltlve L}Zf

‘“ch“stafb 1n the same posltlon ‘as’ the old numbers._ For example Zf?ﬁf

he«ordlnal ranklng l 2, 3,54, glves the*same 1nformat10n as ;,:J;:f

.J “ Lo

100, 9000.‘iAn ordlnal ranklng d1£fers from an’ orderlng ,

because the latter 1nvoives no numerdcak scale ag all There S

)f,are some ways of thlnklng about ranllngs, s ch as l\xlcographlcallz,.;

.zhat can be translated to ar- order:.ng but not to an. ord:Lnal scale.%'-v'

= '

""The mos; :mandlng and at the same tlme the nost 1nformat1ve

- _anklng 1s a cardlnal one.‘W1th cardxnallty(the value of the numbers 3

’mﬁdo matter, uP to a, 2051t1ve 11nea& transformatlon._ That 1s the ,' fﬁ-

Pﬁjnumber represented byd{yf:can also be represented by (a - by), b>0

What cardlnallcy means,ls*thau alfferencecﬁln }wo levels of well-‘ f?'

be1ng can be meanlngfullyvccmpared' For example, glven a

‘aytthat the dlfference between level=

ardlnal scale, one could

| f'well be1ng of 10 and 20 1s tW1ce thaQ of the dlfferenced' o
'ffbetween 40 and 45 A llnear transformatlon W1ll not Chhngevtbeg_z-;ﬁ
fftrelatlonsh}@ between dlfferences as the follow1ng example showsz LR

| C a.+ b20, ) % c 3 +~~b,10 bR (200 -10 Jb=a0b T |
. ( a * b45 )-‘-( a+ b40 ) 2 ( 45 - 40 )bf, 5b~

'-"_J, . o "‘__..__. i




!

2* Interpersonal Comparabllftz

K

. ;\’

Even 1f the StIlCteSt requlrement on a ranklng were net,\that“f~3~

fﬂﬁ; of cardlnallty 'there would st111 be cons1derab1e trouble ;}ﬁ;d;ﬁj

q-e,aluatlng 1nequa11ty 1f the we11 belnc of'one 1nd1V1dua1fcou1d"”

“

% .
HEOR S - e

not‘be;compared to another. Card1na11ty (or any other-orderlng)

known how Xl's card1na1 scale
“

-]i card1na11ty the zero p01nt and the 51ze of the :nterval 1s ""'

1’_;ompares to XZ'Sog'B§¢ se wzth A.;ﬁ

arbltrary,,;ard;nal dlfferences 1n heﬁh be1ng between two

-

:f]-} N 1nd1V1duals may make use @f a dlfferent orlgln and 1nterva1 for"

;sf;_('each and so make the 1nterpersona1 comparlsons nonsenslcalm'
‘~' - . : e 7 . . _~

'a”iFor exarple, suPPOQe Yl s cardlnal scalc reads 100 wh11e XZ’““ﬂ'“

"3reads¢400.- Nomhlng can be sa1d about the relatlonshlp between.¥}}
1*;¥ xl«and xz.; xz mlght be better ofi theu XI 1f for example, zerof:
'"7f;dfor both 1s equlvalent 1n well be1ng and an 1nterva1 1ncrease ofa

’fhf;fsl 1s also equlvalent. Or they nlght be equal 1f Zero for Xl 1s !

"V;equlvalent 1n well be1ng to - two hundred for X2 and a un;t ’.g;;ﬁﬁ

Dome

[;f;rhjglncreasé in well be1ng for Xl s equlvalent to 2 unlts of

'thncrease for X2. Or Ki mlght ‘be better off than XZ 1f zero for

oo

| *1=x1 is equ1va1ent to’ 400 for X2 and a un1t 1ncrease is the same’

B =

R SRR kN h{ﬁj&f;%*f?”

LR A




. AL
_;on alternat1Ve d1str1butlons.. hote that even=when 1nterpersona1
_ v :

comparason is posslble (that is we knou hom 1nd1V1duals compare -:17.ﬂ€u'1

- . .

I .

one to the other in terms of well be1ng), st111 the 1argest evaluat1on {;QL

problem remalns. It‘ns stlllsnecessaiy to declde whlch dlstrlbutlons“,dﬁji
of well be1ng are better,.thls Problem nay requare not only know1edge" o

of whrch 1nd1v1aua1 1s better cff bu; by how-much as well.f_f:%Lki

”_;Symmetry and‘Aronymlty 'fff.;

_'. Pt s R

Symnetry (used synonomously w1th anonymit ) 1s 3 cbndltibnispeclfy;nas'
that 1t does not natter, 1n determlnlng soc1a1 weli being, whlch |

d1v1dua1 1s 1n each posltlon 1n a dlstrrbutzon.ﬁ The 1nd1V1duals.“

%ﬂ

fgf4 Inequ lzty Averslon

are perfectly subst:.tutable ohg. for' he g,ther (there are no gods

who must always be

the soeeal we11 be1ng to equal proport1ona1 and equal absolute

changes 1n each element in. the dlstr utlcn.-:ff tne leveL of

R . ®

tlonaf i'” ST
o . e
1n each element ;n'" 1s Leterreo *ﬁ ds in creasang,

cllnes nlth:propor

1ncre ases

e 5 Gl T

1ute

Bt

%elatlve 1neoua11ty’averslon.. The same relat10nsh1ps~w1th abs

£
o

1;";’»:'\

.1fts'*n each element are referred to as constant absolute

L

1neaua11tv averslon and 1ncre6511g absolute 1negua1;tv mver51o

A

v
i
*
SRS ey .

.
o
-

B




7:cond1t10n has been further reflned to speﬁlfy ;he degree ofv

uf?sen51t1v1ty of SOClal well be1ng to transfers from better off

";;;Greater 1ncreases 1n soc1al well be1ng ifﬂtransfers__f'

.-a\‘

':sitmade at mlddle levels of 1nd1v1dual well belng

“;flfw Greater 1nCreases in- soglal Well‘ﬁeing i transfers;;'ﬂ

fmade at low levels of 1nd1v1dual well belng.-

',d Sen51t1v1ty to transfers on the same 51de of the mean.

wk"

e . - Sen51t1v1ty Jto. txansfers on same 51de of the-medla,f

e.
£
g

,' Sens;tlvlty to transfers on drfferent 51aes [ ‘mean;”

'hti Sen51t1v1ty bo transfers on d ffe“ent 51,es of med;an;

S

6.. ConeaV1tX> is%“ ;]:,{.;_gs_mt; i?* , ;‘T;L::_
Concavlty 15 a mathematlcal property of contlnuous functlons,d‘

[descrlbes the curvature of the functlon. In termc}of SVF's 1t

'Z;

1nd1cates hpw addltIOnS to one 1nd1v1dua1's Well belng, glven the
f-well be1ng of everyone else, are to affect soC1al well be1ng 'If‘d
*”@ %a\functlon 1s_§tr1ctly concave,vthen narglnal 1ncreases 1n any




T{'strlctness".ls needed”td*rule out no curv&dure and?fﬁu“a,

.v

7.; Separablllgy, ddltlvlty, and Multlnllcatlve Functlonei-

‘%qf an 1ncrease xn an 1nd1v1dua1's well belng to | f}j?*i;%

the soc1a1 well belngumayielther be dependent on the Ievel of  i.y;;4;m;
eveff%ne RN

. b

'eryone else s well be1ng or 1t may be 1ndependent of_

the SWF 15 called egarable.. An etample of aa:eparable functlon

1s one that 1s add1t1ve. If for exanple he let x,y and z rep-

efih n a SWP such as the folf njiﬁ~e:;

{- ; " N

| Lo s = xg,t,ylv+ z0 . e = anyncongtan;

The contrlbutlon of x to S does noe depend on y o

hand a nultln’lc 'ive funct;on is nOL‘;-va able a' tneffol ow_ng 5“fﬂﬂ?af
mple 111ustrates.“

el
.
‘r\l' ‘:l ’.. . -




. - @a L : S e
}_“ y TION{AND CHARACTERISIICS OF" SOWE ALTERNATIVE :
' 5;SPECIFI ATIONS -QF. SOCIAL WELFARE. FUVCTIOVS -AND: SOCIAL
;- 'CHOICE 'UNCT IONS, “WITH HYPOTHET CAL EYAMPLES OF R
"T'fAPPLICATIONS TO EDUCAT{ON EQUIT ' ?

'Slmply summarlze“the”der1Ved justlce prlnczple most usefu19;n soc131

..i»

’"°f_offness" of the worst off U SN |
Tﬁe Raw151an SoC1a1 Welfare Functlon has the foIIOW1ng

._?characterlstlcs.'ﬁlt 1s ordlnal, 1nterpersona11y;c0mparable and i

'*fsymmetr1c.~"

”pj'-’none of thm*f?f




ERI

wWorst- off.are net 1hcluded 1n those{tjanéfnrs;» The Raw151an SWF_

The Rawlsian functlon 1s neather add1t1ve, nor mult1p11ca

person.

;:worst off‘lnaLV1dual 4 It 1s also not honcave.'gﬁa

he Raw151an pr1nc1ple of'f

}An exavple of an appllcatwon ot:

f*the Unlted States, 1n “a’. GlVe1 year.‘ Aldr“

EEREN

1n each state-' Note tnau thls'orderlng would 1°hore;3¢

1nLormatwon pTOVldea byithe state ulstrlbutlons

KT A

oA

=would‘use onlﬁ one (uP ~,ntte (t e *onest) for

dlStTlCtS,:ﬁfk;

“:OVer SOO pleces ox 1p£ormation woqu b~ 1gnore for. eacH state.

*,On the ot fer nand ﬂuxlnun ?;ac on the worﬁg" ;

;fpuplls, whlch 1s ofﬂcourse what tbe Kawlbiéh prlnc1ple aavocate;

“ﬂfﬂAlso"note that}xt wceld not be p0551b e to dete*m ne no fv1

?the most Just Ltatt gre, beC”LSC the Raw s*an

pr1nc1ple orlv prov1ces n ord na*, et a carfin;; rank115

Aruitoxt provided by Eic:



i ‘," T

=Elltlst or Nletzschean Sh

Justhas:the Raw151an SWf 1gnores all 1nd1viduals e‘c

off The e11t15t SWP 1gnores a11 but the best or“
clearly not an eqa11tar1an motlvated SlF

‘has not been wrthout advocates._ The 1dea behlnd the elltlst

‘3_‘.funct10n 1s that soc1ety should strlve for the hlvhest p0551b1e
4 satlsfactlon (achvevement

happlness 'etc.J;_ln 1ts members and

1pd1V1dual(s) most

capable of produc1no satlsfactlon (achlevemedt happlness) .heﬁt

_elltlst formulatlon ekhlblts a11 the é ame technlcur propertle“‘“

ﬂf; the Rawlslan. ﬂ'

on rs a derln t101 of best orr

that does not depend solely on the level of COE Suppose that

puplls are ranked rom best off to wor t of‘ bv thelr levels ot

pernans as measured by SLO

It would be llkelv

learnlna

1n such ‘a’ case that the n4Qhest sxngl‘ leve1::7‘”“'
of learnrng would result fron an a'-ocatlon o

the UDllkb w1th the hﬁﬂnest learwtnv
P

of a11 resdﬁréeSEtglﬁf

f‘ be true eVen 1f puplls w1th row arnlng ievelszareﬂableﬁtb5

- make greate* ad qces for a’ glVen level of *:ecsuse"the--
deslred rlnal rost :depehds b bh on. he;e.tﬁs’nhpils*h in: anq
“on how thC) advance

Puplls Wlth hth 111tras levels uave a’ head

the elltlst Shr ftnctvon

”tartg‘ Thererore

WOhlu rank dﬂstrluutloqs

“Lhe allocatlon or COE Tre’

LO puplrs b) level or learnlnoh

,\m;.._,.




P . y ‘

'that both glve ﬂore”lncone to An qlvxuua

of type-bwo aré

‘.onv

stomparable.. THe;WEA 1s yymnetrlc and nau1re<v1ntf‘—*persona‘l 

-‘-q

:conpavlsons. It 0*&es 1 tf¢e auldarce pn Lhe:fwna1 dwspers on

’:ﬁ nCOW“'Or ne l.béihgg Lc_;g"e'it{;; fqmucnymoref"Fg}'"

o S S ST B P B

R ',_ T, . \ T o » :
1ncome tbe a*sa'\ ntaged lndAV Uai“must.receLVe.a ae an0LnL
¢ . B L I '>_~ o . NCRENS

-could be Vely'SWall 1n one s ate and ‘ex t*FNeIY(;1*gc 1n anotlor

the tuo s

’lS-TeCGIVCd tes would ﬂcet the axlom a_v-’
i T e ‘ 3

ERIC

Aruitoxt provided by Eic:



:forles an,evaluat10n7of Well belng ¢a1ned,by dif'erent puplls from3

'“‘lou to hlch 1n tne order llsted aboVe__

1a551 y ench séudent by_one group 0 1

umfbe ones for whlch the 1eve1 of COE vere

e oraer llsted above.,;f
.- 3 e_:‘

'IF:from hl H to low con51stent1v W’th th

A

Fstatés would be a11 others.}ij-iV»T

‘Some equltable states could concelvable dlstlngul:ﬁ-each pupllie

J?i,group bY ‘a’ $1 00 dltferenc h1 e. others had dlfferencnslor <100
;for over.; Yet these s atr,c vourd botn Lo °QL1taoJo uvo non—35i7‘

R

tate nlﬁht

:~;comparab1e.l leewwse for the 1nequ1tab1e states, oneg

e{‘s;mply haVe gotten one group out of o der, Whl;e another nlght hav

f-wflarge dollar dlILerchSS between g oups oxdcred exactlj bacxward

(N




‘he ut111ty i recelves from socaal state t‘ ‘then the ut;lltarlan‘

,If the sumﬂo , he alx*erences 1< pos*tlvef

The 10>ses of én) 1nd1V1dua1$

gother 1nc1v1duggs,“losses;and

o

and connarab;c,:
g R
_Tne ut 11;3*1an SW

'f A Vcr/ comnon
athau 1nc1V1du t llty is

;and 1: conyave Ulth reswect Lo thub Luvcnﬁf

ERI
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“utlllty (and therefore soc1a1 welfare) than a_d1n°¢that 1ncome

*Dalton condltlon In the case.of 1acnt1tal ut111ty func 1ons

la

~ransf°rs frow f\ emes of the}lncomc a;st*x\utvon (v ]

»ow);ulll add more to

1f 1nd1V1dua1 ufilltleb arq,u

”*Sen s’th 1s not apptlcable. 
It 1s SONGWnat d1 fi¢u;t,to;p Vi

Qﬁjillust atlon OJ

ut111tar1anlsm applled to eduratlon be uase the rpqu1*ement or

cardlnal ty 1s such a d1ff1cu1*'one to.neet

.“.,": .
Ty S L _;"
He COL e\amples he MUS t 51 1lar¢' "‘henf"‘

-
~

well beln tnat Ls assoc1 ted w1th COL

Sen we must ao nore thanqorde*; he well be“ g wetmust 1150 aa i gn’

ffta caralnally usable nunber to 1t; _merhaps the folloﬁing exunvle..i}

would at_leastﬁbe

ERI

PAruntext provided by eric



B

";that 5's well belng for ‘a c1ven reso
2 s S e
v51gned a cardlnal value of 1 0 and every otber

repr entea i;

ian

fequal resou*ce» ‘Non a htllltar ypg m

helﬁare Lan be devlﬁed

| .

i_ (Wol)(

;5tgte-swsoc1aﬂ

Du*olls i
To;a*bpuhlls

U tsWi= T (COE;)

;"'

).he*é Puplls the numb@rﬂdf»pupilsfin]grﬁ_
‘He a helghted sun ijmﬁll?beiné_of"

gTOUpi

rcl pS,.hel

-u_:
AOQ4

1

L S

puplls 1n each THe sr“te: wou

?cardlnall e

"ulﬂhest tc 101est 1n socwal wel 11

"Soc1al Welfare 1nc1cat¢r5_-'f;;_;;3

ERI

Aruitoxt provided by Eic:

unf“

s .
.L»

d: be Yanncd

';ax;;he s;:c'c;

_phy51cally handlcapped e
‘educationally. handlcapped .
;geographically handlcapped B
- =.reconomically. handlcapred B
i;fnon handlcapped : L

urce level 15
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lf it spends more COE on group 5 (all others) and less An the;*'

worst off group l (hanalcapped) Whether thLS 1s true w1ll parti

depend on‘the percent or puplls 1n eacb group, but 51nce UrouD 5

1s 11kely to have the largest percent_ the-perver51ty“1s311kelv.to

be true.; As Wlth ClaSSICal ut111tar1anlsn,
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1 mlnusuof the ratlouol.the equally dlStrlbLted equlvalent

ncome to the,ex1stxng mean ’ncome.g YEDE 1s less tha1 or equal

sto 1. ran es from 0 [complete equallty] to l [complete

fanequallty] when e is. greater than or’ equal to. zero Atklnson _:1-flﬁﬂf¥f

H

%has a. conVenlent 1nterpretatlon or I ' ”If I 0 3 for example,

flt allows us to say that 1f 1ncomes Were equally'dlstrlbuted

.

:then we should need only 70° of the prnsent natlonal 1ncoﬂe to -T;gjkﬁz

_—

fach;eve the sane level of soc1al Wellare (acco*dLn“ to th ~-~"~g@g“‘*

bpartlcular soc1al welfare functlon) "1‘.u

If we use tne SWF speclflnd p*evlously, Atalpson '-I'Becoﬁes;f""_ |
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for contlnucus lunctlons._3,_u' 'f e e e L ¥
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The advantane cf the ﬂtk;nsoa m“dSLle Jc that havwn’.ﬁully
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pec1l1ed the Swf th iere are ho con’llct‘ ,a ranx1n5 alstrloutﬂons.

he dlsadvantave is: that thcre is no Ndy to_sv. i‘*he valwe of

=S -
°@"eﬁ- the Ql'> 0 suit e\erfome A5 skown ip footnote 3, the -
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o that of Bentham L =.O)itc thdt of the Elitis ”(e ;éé}.
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'"1gmeasures helps denonstrate that the neaSures dlearly have normat

b.;llmpllcatlons.. As for the f1rst output much is. left unanswered-;;j

-1V - HOW" USEFUL IS'THIS APPROACH FOR EVALUATIVG EQUALITY TN
}”ﬁf?_ EDUCATIOV’ 'f”' . ,. o : e : S
””?Thé approach results 1n two tan lble outputs., Flrst thé7;QV*”
'examples of SWF and SCF formulatlons aoolled to educat;On are

b*some help 1n thlnklng about dlfferent concepts of eoultv Second”

'iPart III's corres ondence between the SWF's and statlstlcal
P

:fThere 1s no d1scusslon 1n the llterature on SWF’s and SCF’s on'sz
:bhow to comblne mul 1ple arrunents 1nto a cnolce fnnctlor, ercept‘

fmto say that a 51ncle ULllltY 1ndet oF tne several objectlves rust

'b*;be formulated 13 For example, in educatﬂon the llkely concern ls

“f;lnconplete order1ng The lesson may be

1

'Lﬁnot only w1th COE and the1r ut111tv to current puplls, but also
',tax burdens amonc famllles,_and tne utlllty O& COE to non- studtnts

“”*and to future c1t1zens.f how can:these ﬂultlple arguments be

Mfflncluded in the SW}° The'seCOnd output on the normatlve inplwcat1ons

'VfQof st=t1st1cal neasures is. 1mportant, but thas.p01nt can, be made ";;{
vmore slmply and in less space.--

Perbaps the nost posltlve output 15-3, d one.

R

jispec1f eatlon of SWF's shows tba\.tn o)xt. to usﬁdaqsfafl
‘qummarv reasure that nrov1des a corrlete o*dlnal"rarking,Jit is?v”ﬁv

'5necessar) to be fa 1rly spec1r1c about hon to evaluate CQL’ty
&- . i

l”Th1s sgtc1f1c1ty is. llkel) to go beyond Jnat many peop1 fe,lfsurh;gi
”;'about. *0n fh“ othor 2ang e woqker SFéEZ wration~sutb as
'fnaSen s NEA ls ea51er to agree on. but*ﬁfjr*d% e pxov.des onl,

use of summary

i ’
'measures,AeSDCCIall) when used carolnally, asks too much of our..'{

,abllltles to *hlnk about and agroe vpon COHCLpulonb of equlty

We may be on f1rmer conccptual ground w1th less conplcte neasures.~”

-
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York 1968 pp 17’anu'18

\

f The two scholars are I’u;gh‘j)alton and A' C Plgou..77:”

A bechn;cal deflnltlon of ‘these" terms 1< clearly desctlbed 1n

Amartya Sen, ‘On Economi ¢ Inequallty,
1973 pp 52 anH 53.__.-=4

See footnote 6

- .

Anartya en _g{ C1t., pp 18 23."

Sldﬁey Alexandur "Soc1al Evaluatlon Tbrough
Quarterlv qur1a1 of Economics, - (OJ‘), V8,
~ATT 4 Fas tformulated ‘the Rah151an, ‘Elitist,
; hEKs as.'versions of the same SWE with alffe
one..of the" paraneters. A sl’ghtly nodl 1ed
;.presentatlon is the IOlthln“

-

v

Letf*; Uij = utllltyﬂo*f th 1nd1V1duul 1n.Jth s

'Mfﬁn —'number of 1na1V1auals

'f@-“W5p—”ue1fare-lndgcatot 1n th state
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.jThe dlfference.
. "When .a = 1 , only the total. welfares not how it is: dlstrlgﬁ ea_

;jdlstrlbutlon is’ 1mportant “When -a+:-® ,all the utilities a ove
"’the. smallest will: go ‘to. zero ‘before the smallest, Jeaving the. .-
ﬁysmallest to aetermlne Wi hhen a*m,_agaln only the dlstrlbutlonﬁ
~matters.. In this ‘case;T the largest utility’ will domlnate ‘as oo
Tdes and the 1aroest ut111LY w11’ ‘therefore determlne Rawls,
. does. not.accept. this “formulation ‘because he: Sees t ~three SWF
as distinctly dlfferent concep*nally and.- thanks it
" to present ‘them'as simply. dlfferent ‘choices of a'ma
- paremegter.- - (John- Rawlsd-"Reply to Alexander and Musgrave ;
- JE, yss No ES Nov 1974, pp' 64z 646 e ;

.fﬂ&nthouv B Atk*nson '"On The “eesurement ef
ﬁ;of Econonlc Theorv ‘V;Z 1970 g.t57 :

;tAtklpson, Qpa~c1t 5 p 250

-Robert Cooter and Elhanan Helpman, ror exanple, are able to
. combine, ‘the two arguments. 0f tax bur dens’ ana working, hours'*nto

o 1elsure is equal to all non- work honrs

in>the SWF's 1s tne CF01ce ot the paramete

matters. When a+-w,the total do€s not, count at ai1l, onl

i;lnnaccurdu
the matlcal;g

ee Amartya Sen, COlleCthe Ch01ce and Soc1a1 \elfa&e;*ﬁeiéen{ﬁf

i Day Inc,‘San rrcnc1sco, 1070,_Chaﬁter lO

'“:Robert Cooter and Elhanan Helpman ;"Optlral Incone Taxatlcr _
o ofor Transfer Payments Under" Dltxerevt Soolal Helfare Cr;terla ;
a QJE Nov. 1974, pP- 656 70 ' o o ; -

v

-y _. ; d S

_jESWF detlned as a functlon of ingome not utlllt)“t If S\l 1
”,;functlon of utlllL) then SWF 1s orelnal e

-jfThls SWF 15 the sane one used b) Sldney Al&tanéer,\%s de_i;;
_in footnote 6. The parallel: will be’ shomn nore ‘clearly in-a

o few parao1aphs Aletander uses a=1-- Lhe CTLClal
'parameter Co S J_,;;SQ;~-, STt Q;'
. . . . CmEL e e i

,equaxityv;.JBurhdﬂ

e

a.'single utlllty 1ndet by making. utility 2 function income’:-
and leisure.: Income.in turn is a- _.n¢t1c; of ta \es\gfld ana o




E

: kﬂn;*Sldney,g"SOC1a1;Eva1uat10n Through Yotlonal Ch01ce
*Quarterly Journal of Econonlc V88 No. 4“ Novenber 107\

¢

. w' ienneth Soc1al Chomce apd Indlvwdual Value< Wllev
New Yor}, 1951 - N . T L

“Arrow,.Kenneth ’"A Uullltarlan Approach to the Concept 0r Equa1‘
: ~.in Public Expendltures" Q;artezlv Journal of Econcnlcs,. "
V58 AUUUSL 1971, pp. 409 15 :

Arrow Kenneth "Some Ordlnallst UtllltarLdn otes on'. Pawl's Theorv
: " of" Justlce" Journal of - Phllosoohv \LXX No. 9, May. 1073.

v

Atklnson, Anthony‘r”On :he Weasu*ement ot Lnequa :yv Journa1 ofz’*
g“ ECOnonlc Theorv V" 1070.,‘ = - S o R

atooter Robert and delpman, Flhanan,."tgt-ﬂal Incuﬁe Ta\a*lon ‘or;;f'
: ”QTransrer Payments Uncer D3, f‘erent Social: Welrare Crlterla e
*Q;arter¢y Journal of ~conon1cs’_ "emb 19 4

‘?.,;Sta*rett Da\1d Sen, Anarg/a, -No es on th SRS S
‘l-Measuremene o; Inequalltv” Journa1 txonon:e Theor~ 197zl oo

1

Rlchard A.,-””axlnlp U certalnty':and tae Le*sure_*rade-<'
_hg arte*ly Journal of Econonlc;, V88 Wo 47 Noxzm‘e“ 074

)

rave,

-

,'ﬁ‘ "A Theoren ‘O “the. WedSJrenentuof Inequ 1 t»"'fﬁ?fj“%f}v
JoLInul o~vtconon1c 1HeoLV' NZ’LlQ/O T : ST I

ui datéi To uene*a1 Eo
e rawﬁﬁlll, New York:, 1
Rawls,;thmﬁfA?T?eo v of Justvce,-Haf%ardtUniVersit;_Press,_}'
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MAPPENDIX 2

u*'fRestrlcted Range.v The dlffegence between two spec1f1c p01nts

Tﬁyiln a. dlstrlbutlon, usually def1ned 1n percentlles.: N’common -
example 1s the dlfference between the Sth and the 95th percen-feV"."

t11e.- A second popular restrlcted range is: the 1nterquart11e!;¢a'

tfrange, the dlfference between the ZSth and 75th percentlless
'iFederal Rance Ratlo. The dlfferences between the observatlons

at the Sth and the 95th percent11e d1V1ded by the observatlon{ff"'

e

Percentage of Stuaents. The number of studetns w1th observatlonq ﬂf"'

that fall*Y% above and below the mean d1v1ded by th total
number of students.ifhx;]ffb,;f".r f*[;"ff?i*,;,5’;.f:7b;}jfff”“
Relatlve mean Devlatlon.c The sum of the absolute values of

the dlff rence between each observ t10n and the mean observatlonq;ff;

d1v1ded by therum of a11 the observatlons U51ng the pup11 as

the unlt of ana1y51s and expendltures per pupal as'the tmeatment,TH




_JGI;fPerm1551b1e Var1ance The sum of the observatlons below the

“3below the medlan were set equal to the medlan.' The formula,:,f

'-.fgtu51ng puplls and expendltures 15."

| *:rj E_ P; X; SR RN

N -,1... '

;?iv-fnumber of puplls in d15tr1ct 1

i

X3 = mean per pupll expendlture in dlstrlct 1

7{(jM«;=fmed1an level of . per pupll expendltures 1n the
L fudlstrlbutlon 3,. S o L :

lﬁ#ﬂssﬁﬂiﬁqif}»:Fﬁwﬁ?ﬁdlstrlcts ‘beloir the medlan level of per puplif"'
Coo T }r3experd1tures Do | |
;ﬁhﬁj{ fVariéncé.. The average of the squared dev1at10ns from the mean.k

ﬂ

The £ormula, u51ng the.. pup11 as the un1t of ana1y51s,.ls:'.‘

. where:

'ir;?”iﬁggPip,fnumber of puplls in- d15tr1ct 1 'ﬂpf:-;:hiv'

’{inféfmean per pupll expendltUre in: d15tr1ct i

[}

*Lmean per pup11 experdlture over all puplls R
“f,N‘,=f ukber of dlstrlcts ‘ p T
ff@§ﬁ77C6Ef%iEient of Var1at10n. ;The_square rodt;agjghéjyafiAﬁce'i |

d1V1ded by the mean




btandard Dev1at10n of Logarlth s:f The square root of the

average of the squared deV1at10ns'of the 10°ar1thms of the},:v*h
f-observatlons.- The formula hhere the pup11 1s the un1t of¢§~;

ana1y51s 1s.;ff”"

ﬂbnumber of pup11s 1n d1str1ct 1 ;Q;;f.*

1

L dlstrlct i

/._

'5ldglxii=lnean of the logarlthm of per pup11 expendltures
1"__.._‘“5"2_:;,,{ :£~ P log Y

'VgNAZé number of d1str1cts | N
ilO Glnl Coef 1c1e1t'# Derlved fron the Lorenz curve whlch 1s.77:
b constructed as follows._ If the observatlons are ordered 1n

terms of per pup11 eApendltures from low to h1gh they can be

X axrs and the percentage of the expendltures accrulng to the

populatlon .on the Y 311s.= Tbe plot for a d1str1but10n where iftff“ _

Wlll be a 45° 11ne, assumrng equal un1ts on each scale.; Twenty hhffi*.i

. percent of the populatlon w111 recelve twenty percent of the

' Texpendltures, thlrty percen of the populatlon w111 reggrve
r\

¢ N } .
N

L

"Zx.,éhmean per pup11 expendlture 1n dlstrlcg‘gbgﬁf;“'"'7"'b

: p1otted on- a graph uslng the percentage of the popalatlon on- thev..:3,¢

ﬂj”ﬁiog%ﬁiféflogarlthm of: the mean per pup11 expendlture 1njlqpfnf"5~f:

¥ - TN Y SOMS PR PRI S N L R B ,g'_ L ‘;.‘.v »\ B S R R PU F R R __.,,,._...:_,_‘_ R , b ‘i.....v‘ A T
- : P - L . .

ffe\pendltures per pup11 "re the same for +he entlre populatlon‘;}jfffﬁk




-_‘ﬂthlrty percent yﬁ the expendltures, etc.4 If per pupll wf*-'

é "h@expendltures are. not d15tr1buted equally, then the dlstr1but10n

5: S ?'jw111 be represented by a,curve below the 45°*11ne.q X percent | ;
%;E”ﬂf”fijéof the populatlon w111 recelve Y percent of the expendltures and _%
fgfff?“;]rfat sone p01nt X w111 be less than Y. N The G1n1 coeff1c1ent 1s é
?;h;qifﬁfﬁaﬁthen deflned as the percentage of the area below the 45° 11ne t%
fﬁ{;ffh: :?that 15 between the Lorenz curve and the 458 11ne.,;?3 v ,é
ﬁf&jﬁhgﬁ Tf;ﬁgh;d There are many formulas (transformatrons of each other) vhg
j;ifﬁ:;;-‘ﬁ;for the Gln1 coeff1c1ent. . One such formula 1s ‘17"Q§;, . is
LI |
o P:L: number of puplls 1n dlstrlct 1_ : .' . ) -
ﬁfiffhf " Xy = mean Per Pup11 expendlture 1n dlStTlCt 1ﬂrf”#:f
if;”dﬁtd} .fuxfé mean per pupli expendlture over all pupllsﬁlsz .

0 ﬁhit _-ﬂ‘ 71N"% number of dlStTlCtS ' o d "‘ - o
ff:f:;iiszhthinson's‘Tndex,_u51ng a SWF wlth E >'o.andﬂnot.equalvto:oneihﬁt
:‘igf:hj - The formula isi o N : ) e ?;
e . (gc_l)l B »
Lo |
Iiifhiﬁd P 'number of puplls 1n dJstrlct 1 o |
:;:hv‘h5i;3iﬁlf'l A»}Xihetmean per pup11 expendlture 1n d1str1ct 1ﬁ}

¥T:ti{;t ffiqf;fffuhr#fmean per pup11 expendlture oVer all puplls 72}'hﬁff;
»;‘.}?;{. H;;N-:e number of dlstr1cts _ih:f'ilffprﬂpi;?'}".' ' .
:lwzﬁ;;j' 'fﬁﬁh=“va1ue Judgment parameter ‘to-be .set equal to _TT?Q

a constant > 0 and not cqual to 1.




1. fSlmple:tbrrelatldn between dependenu (Y) and 1ndependentwcxy;
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co' 11cated and 1s not a value free exerc1se As a resu]t d1scuss1ons and

- _r)_- } 'r'f"i';f"-‘f‘ 7 BRI J 203 e 3 RS R TR
Cons1derab1e at ent1on has recent1y been devoted'to deve1op1ng-a f f,ﬁ

fusua11J expressed as a concern for the taxpayer Severae

;'1 See, for exanple T L. Johns and D A Magers "Heasur1ng the Equ1ty of State; -
vschoo1 Finance. Programs", Journal: of Educat1oan1nan;e, 45 Spring, -1978.: Théy. -

«also c]ass1fy “adequacy” as.a:concern but we’consider adequ=cy to be-a’ separate- . -e;v‘<;,

concern from- equ1ty.; See also the. Office of Education Regulations that. have been SRR

- written to measure equa11zat1on in PL 93~380, in. the Federa1 Peu1s;er Tuesday,

'gMarch 22 1977 ‘E;*'< o ;,,._4.3__ _.ﬁ_)ﬂ . ; o

CAEL

- See, for examp]e R. Berne, "A]ternat1ve Equ1ty and Equa]ity weasures Does Lo
;jthexneasure ‘Make A D1ff=rence" in E.0. Tron) .ed.; Selected Papers-in. Schoo1 F1nance,;'~,é
T Nash1ngton, D.C.¢7 V.S Office. of - Educae1on, forthcoming -and L.S. Friedman® and" o
M. :Wiseman, "Understand1ng the Equity Consequerces of Schon] F1nance Reform i .J;»«_}{fgﬁ
"_Harvard Eﬂucat1ora1 Revxnw,»ua Hay, 1978 S e A e

Wt oE e R B R UL R ST s . T N
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““'*efon1y by def1n1t1on.. On the other hand 1ess amb1guous formu]at1ons such as "equal

*ffy1e1d for equa] effort" are ut111zed w1thout %E¥erence to other, equal]y p]aus1b1ex :

equ1ty formu]atlons." A usefu1 d1st1nct1on thut has been 1ntroducbd 1nto tnc

.*, ne ot
. 4 . ,.,

E;mu1at1ons”of taxpayeryequ1tj 3‘ lbtlfﬁt'. i

s - . . . . . ”
3

L Ex antn taxpayer equ1ty is. genera11y eva]uated by exam1n1ng the charac- ‘f}

ter1st1cs)of a school f1nance p]an or scheme wh11e_ex post equ1ty 1nvo1ves an ?qf4“!

I T W ;,0‘

I‘

ns that resu]t from a school f1nance p]an:sgg

:assessment of the actuéa spend1ng patter
;and the schoo1 d]str1cts response to that p]an.” The d1st1nct1ons between ex ante?h

. and ex Eost can be made clearly by re1at1nq these a}ternatwve wormulat1ons of
e

1equ1ty to the D1str1ct Power Equa1121ng (DPE) schoo] f1nance p]an The DPE by }f{ﬁi

1ts nature, produces a s1tuation where, 1f every d1str1ct were to levy 1dent1ca1

PRI The terms‘ex ante and ex’ gost have bean usec exp11c1t1y or. 1np11c1t1y by T
U SIM. Barro, "A]tcrnatlve Post Serrano Syst_.s and Their Expenditure Imp]1cat1ons" o0
~oqnl Jds P1ncus, ed. School:Finance in ‘ransltyon, (Cambr1dge, Mass.: Ba111nger,- R
U 1974) 5 M.S. Feldstein, "Wealth Neutrality and Local. Choice ‘in- Pub11c Education”, - .
.. ‘American” Economic Review, 65; 1975; L.S. Fr1adnan,‘“The Ambiguity of -Serrano: . -
“’“;Two Concepts ot wealth ﬂeutra11ty", Has 1nos Const1tut1onaJLLaw‘QuarterlxJ 4, e




"ﬁ*In"the sect1ons to~ fo]]ow we w11] further e]aborate the d1st1nct1ons -

,

‘.7 Y

among d1fferent fornugﬁt1ons of taxpayer eqw1ty F1rst we approach taxpayer

equ1ty fror the educat1on or school f1nance perspect1Ve and we exam1ne the
\, f A ) X‘\, B P

cond1t1ons under wh1ch a DP””system 1eads to taxpayer equ1ty, ex ante or ex pos

Seqond, we 1ntroduce not1ons of taxpayer equ1ty that are more con91sten§%w1th

pub]lc .1nance v1eu§%'"‘t§xpayer equity but that can and ha»e been app]1ed to

trafe thesé w1th examp]es.."

:IIQ;TTaxpayer:Eqp%iy”Froh'the'sthooi"Fihance ﬁerspeetiyel"

! .9\

FEES A



1 of exchange between two goods.. In we]] estab11shed markets, money serves

: to'one un1t of a good received Once the money pr1ce of two goods 1s estab11shed v

Tt 1s poss1b1e to der1ve the rat1o 6f exchange between two goods d1rect1y Fhrg

iexamp]e, 1f the or1c° of strauberr1es 1s $1 00 foregone for one p1nt of straw-::e
f“berr1es rece1ved, wh11e the pr1ce of raspberr1es 1s $1 50 foregone for on° p1ntlf
tf;{frece1ved then the pr1 e of raspberr1es cou]d be stated as 1 5 p1nts of straw-:?
-j"_t",l;’bermes. S1nce for pubhc educat1on peop]e do not "gwe up“ someth1ng as theyl |
‘bff::do when they purchase strawberr1es but 1nstead g1ve up resources v1a taxes‘ we

';{f?can refer to the pr1ce fac1ng a taxpayer as a tax pr1ce.. In the case of a tax

.,-'pr1ce the-re]evant rat1o of exchange for any 1nd1v1dua1 taxpayer 15 the number e

'ffof tax do]]ars that must be pa1d 1n order to obta1n a un1t of a pub11c good or

1

' 7%3fserv1ce or the rat1o of exchange between one pub11c good or serv1ce and another.u;ﬁ;;

Before we 111ustrate the severa’ tax pr1ces that are reTevant and re—-_rfff

gQTate tax pr1ces to the DPE the connect1on between ax pr1ce= and equ1ty needs”?

”;55.:t° be shown. For th1s d1scuss1on we w111 def1né\equ1ty as the equa] treatment

%fof equa]s (hor1zonta1 equ1ty) and the unequaT treatment of unequa]s (vert1ca1

;-;_';"'4 The ‘book, J.E. Coons; W.H. Clune;. and-S: Sugarman, "Private Yealth. and.
-_c@jpub11c Educat1on, (Cambr1dge Mass,z . Be]knap Press, 1970) exem‘T1r1es th1s~
-4evolut1on DR RS - .




.ante, tax pr1ces do not depend upon 1nd1v1duals behav1or but

schoo1 spend1ng to taxpayers ab111ty-to pay, or ex QOS equ1ty, cou]d be

exam1ned In th1s case, hor1zonta] equ1ty wou]d requ1re that taxpayers w1th ;
the same‘gb1]1t/~to pay rece1ve the same spendmng and ve%:1ca1 equ1ty cou1d
Pk 2

requ1re that those w1th a greater ab111ty-to“p*y do*not rece1ve Iarger amounts ,_,}ff I,Q

of educat1ona1 spend1ng than those w1th a 1esser ab111ty to pay Note that 1n

th1s_

.t———-—

fornu]atlon tax pr1ces do not enter 1nto the eva]uat1on of equ1ty. .‘,f.7~55n
.e)/er, tax pr1ces are re'levant to ex. post equ1ty cons1derat1ons in an 1nd1rect

’ : Nhen ue assess*ex post.taxpayer equ1ty the actua] spend1ng dec1s1ons.7_ff?2;; f?
of the d1str1cts are exam1ned but those spend1ng dec1srons resu]t from the ‘
'preva111ng schooT f1nance p]an and the d1scr1c+" response to that p]an.y?-"h
:The assessment of ex pgst‘equ1ty can, of course, be nade w1thout reference'to
fthe p]an.f However,v1f those concerned w1th ex post equ1ty ons ire to change the
_resu1ts or: spend1ng patterns, thev must a]ter th e schoo] flnance p]an., At the 2f"€y51;i;

same t1me, the 11nk between a: g1ven p]an and d°s1red resu]ts 1s not s1mp1e s1nce

_most p1ans a]Tow n fa1r degree of 1eeway for 1nd1v1dua1 d1str1ct response. Thus,;:

;those concerned w1th movement toward ex post equ1ty must be at’e to predict (or

mode]) how d1str1cts w111 respond to. sch001 T1nance p]ans and th1s 1$ where tax 5f§§ﬁf

f.slces f1t 1n s1nce 1t can be shown theoret1ca]'ly and emp1r1ca1'ly that d1str1cts :

?

,uﬁ;V“,xi_f”"~ R




'g-trat1on of the wa>Jthat tax pr1ces are formu]ated and re]ated to taxpayer equ1ty

v‘c]earer These 51x assumpt1ons are as fo]]ows

ii’lschoo1 d1str1ct per unlt of serv1ce; are the’ SUbJECt of th1s ana]ys15“

-“ﬁgti[7L f.fsﬁ;i Educat1on and other publ]c goods are. f1nanced at the ]oca] 1eve1 by
':;means of a 1oca11y determ1ned s1ng]e rate property tax- on; 100 of market va]ue

.‘“fam11y for each m11] of ‘property tax: levied, Pre-DPE, it .can be assumedﬁthat the B
o state government a]]ocates state a1d by means of a f]at grant per pup11 !

5L Note that d1str1cts respond d1ffer°nt1y accord1nq to othe. character1st1cs
-bes1des tax prices incTuding income ‘and the- préference. for.education.: See M.S. |
';Fe]dste1n,t"wea]ch Heutrality..."; N.W. Grubb and S.M. . Michelson,: States: and Schoo]s
-'(Lexington, Mass. s Lexingtor Bogks, 1974); H:F. Ladd, '"Loca] Education. Expenditures
" Fiscal Capac1ty, and the: Composition:of the Property: Tax Base", National Tax Journzl
A I ‘June, 19757 RLELT V1nc°nt and- E.K; Adams,_"Tax Base Compos1t1on and Family .rco”_
‘j’Jn Measur1rg Scuoo] District: Flsca1 Capac1ty"; Paper.No. 12, Educat1on F1n=nc° Cen
Educatlor Comm1ss1qn of the qc s, Denver. Co1oraoo, March 1978 S .

~ fThe 1oca1 tax pr1ce, otfthe tax do]lars pa1d d1rect1y to the ]oca]“;f

v

S2. A]] househo1ds face 1dent1ca] resource. costs (or pr1vate narket Awi

‘*f,purchase pr1ces) for- education- services: - The -same is true for -other public. goods !

. and. for private goods. This is .Clearly a- s1mp11fy1ng assumpt1on and p]aces where
At affects the-conc]us1ons w1]1 be stated. v .

:.-',,, ERR e

3 " Each® household 1n a d1scr1ct rece1ves 1dent1ca1 1eve1s of educat]on

“services and! identical” Tevels of all other public goods. “In. order for this: assunp-
“tion to_be va11d for education either each household would have to contain 1dent1ca
- numbers -of children or' the 'externa11t1es associated with .eéducation would have -to
'~ compensate ‘those households with fewer childrén. ~Any ‘other ‘assumption unnecessar11
,;-fcomp11cate§ the ana]ys1s of equ1ty and tax pr1ces w1thout chang1ng the general o
f.‘conc1U§1ons'ﬂ¥.iv. SN UL A B : ‘ PR

3

‘ Ce 5 The schoo1 d1str1ct and the mun1c1pa11ty thac prov1des other Toca]
_pub11c serv1ces are cotern1nous.,";ﬂ _ , SR -

" The~DPE- plan guarantees a tax base of $50 000 per fam1]y or $50 per i

o

2 i
A e

Coag 0



%given assumpt1on number 2 on 1dent1ca1 resource covts across househo]ds, the
cdo]1ars cou]d be converted to un1ts of service that wou}d be 1dent1ca1/for a114; -

';households, W]thDUc rhang1ng the conclus1on§.8;f;

. ".i .4

;1n1t1at1on of the DPE p]an are presemted in Tab]e 2 In add1t1on,,the.m11jl

The three tax pr1ces Tor éach househo]d 1r each d1str1ct before the

ratei??;r
:Ethat would be requ1red co ra1se the $100 1s a]so 1nc1uded 1n parentheses next toi'?d
;each tax pr1ce.n PE 15 the tax b111 .or each househo]d that 1s 1ncurred when edufi
,tcat1on spend1ng'per fam11y 1s 1ncreased L/ S]OQ‘L PB 1s the 1ncrementa1 tax pr1ce

frequ1red to f1nance $100 of other oub11c godds and serv1ces per famlly and PR 1s

ot

e i

- the: 1ncrementa1 tax pr1ce equ1va1ent for 5100 o pr|'a+e goods and serv1ce9

v .
o ; P o L e, . . s .,.4_,‘-_‘,

.xﬁ we W111 refer to educat1on per fam11y* ,ther thon ch11d By assumpt10n 3

i,they are. 1dent1cal and the fam11y referenCeiclar1f1es the analy51s. u“jf'u,~,

_37 The ex1stence of non- res1dent1a1 prop rty further conollcates hor1zonta1 and
vvert1ca1 equity ‘comparisons.” The authors*have worked out ‘examples. with. distﬁﬁcts :
,conta1n1ng non- res1dent1a1'prpperty, but~ghese examc]es are not 1nc1uded here -
3'because they are not essent1a1 to the argument;.q C . R

; ; For example,_1t is, poss1b1e ta. convert e1ther to S] of serv1ces by dJV1d1ng
1 results by 100 or to- rea] un1ts by: d1v1d1ng the $100 of serv1ces by 3. s;v«
resource cost 1ndex. P o R

‘e R .. . e




510 000

20,000
- 30%000

| "-"51':654_‘.0_0_'0: S

416,000
207000

40 OOOw'

425,000




_(510 ooo)a~g;~ ERIE T ..c$1s ooo)
$50 (5 m1]153 » 8607 (4 mi11s).
0:(5:mills
100 (10 m11]s)

{; 60 %4:m111§

. House 2. : .
SR N L T (1820,000) s e L R
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‘ House 3 e House 3 House 3
P (530 ooo) ;-.;;'j;, (s4o ooo) S (sso,ooo) ;”;;¢
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:servi es to the pr1vate tax pr1ce (PB/PR) Because pre DPE PE/PR;and'PB/PR are

qof the paper, PE a‘d PB w111 a]ways be compared to the numera1re. PR We W1]

‘ equ1t_y sfandards are met pre DP‘-’ GeneraHy a f1nance system 1s Judged to be
?Tffj;hor1zonta11y equ1tab1e 1f equa]]y s1tuated househo]ds are treated equ1va1ent1y
” IQ?Vert1ca1 equ1ty standards are net when househo]ds that are unequa1 are treated 1n

‘4‘appropr1ately d1f7erent ways. Vert1ca1 equ1ty usua11y requ1res that the rat1oi“*5

of tax burden to some neasure o‘F hOUSeho'Id weH be1ng, 5uch as. res1dent1a1 wea]th-,‘
".'_r_be at ’least constant as. wea]th 1ncreases (1 e a proport1ona1 tax schedu]e) L
.'.";'_‘_‘;_."Somet1mes 8’ progresswe schedu]e of ty( burden is requn‘ed where the rat1o of taxv"';,‘

i"_'f."burden o wea]th 1ncreases as the 'leve] of wea]th 1ncreases. Pre DPE ne1ther the»f

! ","hor1zonta1 nor the vert1ca'l equ1ty standards are met Houses of the same va]ue pay--j_:

’

‘ d1fferent tax pr1ces as seen b_y 1ook1ng at PE/PR for the two SZ0,000 houses An.,
.

s «'}’-"';_"D1str1cts 1 and 2 ( : 'n,d 8), noTatmg hor1zonta'l equ1t_y At ‘the. same t1me, a

. e See s ) S " ” - o« .

_f 9. Note that PE/PR and PB/PR are” 1dent1ca] pre-DPE because educat1on and other
. pubhc goods are f1nanced 1dent1caHy at the 1oca1aand state 1eve1 D

. - '{. ‘J e




Th1s t1me PE/PR and PBIPR are: not 1dent1ca1 for-each

;nteed base.,

;;andJPB/PR for each househo]d 1s dependenc on a va]ue Judgement The value Judgemf t

;fqua11tat1ve1y dlfferent from other pub]ic]y prov:ded serv1ces._

‘. th.en ex ante equ1ty eva]uators may be content to 1ook at Lhe tax pr1ce of

x;educat1on 1n 1solatxon rrom the rest o. the .1nanc*a1 env1ronmena hgcxng a houseno]

gﬁln such a case, the DPF pFOV1d°S ex ante taxpaynr eQu1ty accord1ng to the 11m1ted

tTconCethon,that re]ates tax pr1ces to house va]ues. H0uses of the same vaTue pay "

‘exactly the sane pr1C° for 5100 of education (hor1zonta1 equ1ty) and
?ﬁhouses a]ways pay a h1gher tax pr1ce for $100 of educat1on SuCh that che rat1o of

:“tax pr1ce to househo]d reS1dent1a| wealth 1s constan ' nd a. oroport1ona1 tax schedu]e f

?7resu1ts (one versxon of vert1ca1 equ1ty)

f}ﬂ?fg _— The ex1stence of ex. ante hor1Lonta1 and vert1ca1 taxpayer equ1ty pos;-;-ﬁﬁ

;fDPE when educatton 1s considered a un1q ie godd, 1s c1ns1stent w1th the equ1ty

;;concept that 1s measured by th "equa] y1er for °qua1 effont" cr1ter1on }1__

7*10 A]though thxs conc]us1on is based on’a hypothet1ca1 examp]e, jtg va]1d1ty infffﬂ““
:“the real world is’ assured as' long 4as school. d1str1cts .are not perrect]y homooeheous
.th respect to: d1str1but1ons of. res1d°nt1a1 wea1t‘1 S Sl

R F £ vert1ca] equ1ty is dnfi' ed to mean a pwoport1ona1 tax schedu]e, a5 used‘“ F'_”h”
above, then ' the-existence’ of ex ante hor1zonta1 and. vertical- taxpayer. equ1cy post-"
- DPE, when*education is* conswdered a un1cu° good, is. prec1se1y 1dent1ca1 to equa]

y1e1d for equa] effort"' el n
.v'..a'_"' o 253

U




;.ce _Per 5100 of a Good or__"ﬁff“”:?
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tricts wou]dgspend S]OO per ch11d 1f each 1ev1ed 2 m111s Tab]e‘g f‘ 'tf

the 1oca1 contr1but1on and the state contr1buclon to the spend1ng per ch1:d‘

?In“sect1on III on taxpa/er equlty from a: pub]1c f1nance perspect1ve, 1t W111 be

_ own that the method of f1nanc1ng the state;snare, and 1n part1cu]ar t e_tax

nc1denceﬁof the part)cu]ar revenue sources used at the state 1eve1, are 1mportant

T?QIn the ex ante schoo] f1nance concept1on stated e1ther as hor1zonca1 and vert1ca1

;;lequnty equa] y1e1d for equa] effort the part1cu1ar state taxes used to ra1se\1

E7ﬂthe revenue for state a1d are not re]evant

T e

If’the equ1ty eva]uator does not th1nk that educat1on 1s un1que but

45frather that 1t 1s one among many benef1c1a1 goods and serV1ces and that a tax- ;};ffffj

‘yer s ent1r== range of opt1ons 1s mportant co cons1der, then boch the tax pr1c"""
-‘:of educat1on and the tax pr1ce of other pub11c goods and serv1ces must be cons1du E

fﬁ?ered together. In such a case, ex ante horlvontai equ1ty no 1onger estts because

hfhouses of che same va]ue pay the same pr1Ce for educat1on but d1f erent;pruces

.- .

"iﬁfor other pub11c goods and serv1ces 'For exanp]e, the $20 000 houses 1n Dwstr1cts '-‘5

-;}] and 2 1n Tab]e 3 both pay PE/PQ- 4 for educat1on, but in. D1str1ct 1 the ﬁi;ﬂf

- 520 000 house pays pB/pR =1 for other pub11c goods and serv1ces and 1n D1str1ct 2
4'the 520 000 house oay;\PB/Pp--. 8 for other pub’1c goods and serv1ces._ The nouse "?gfi
';&1n D1str1ct 2 is be er off. when both prices ar° cons1dered (no hor1zonta1 equ1ty) L
'i;L1kew1se higher valued houses (house 1 1n Dwstr1ct 3 Tab]e 3, for examp1e as com E
'?;pared to house 2 1n D1str1cts s “and 2) may Day more for educat1on but be more than iff;

”f;conpensated by a 1ower pr1ce for other pub]wc goods and serv1ces (no vert1ca1

,’;__5;4:;{- :,vequ i ty)




- “Equal Yield For Equal Effort.dnd 7 '
] t},_'fHoir_i-an_ta }:and Ve‘r.‘j:’_‘i c"ar]'i Taxpayer:Equity-

. “Local’ taXESpe;Chﬂ d
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T

{[cause the tax pr1ce of other pub11c goods nay be 1evant as we11

:11n.D1str1cts 1 and and house 1 1n D1str1ct 3 Tab]e 3), p

d;that we know the actual expend1tures devoted to each ch11d 'S educat1on and the,;
;hrelat1onsh1p of those °xpendutures to a neasur° o.-the character1st1c of the tax-ﬁ

tfpayer such as wea]th or 1ncone. The expend1tures per ch11d w111 be re]ated to the

;’tax pr1ce of educat1on becausg school d1str1cts w;11 respond to the tax pr1ce (as ;ngd;

ﬁ‘we]] as other var1ab1es such as 1ncome. educat1on 1eve1s, and age structure of

h{res1dents of the d1str1ct) when determ1n1ng how;much to spend per ch11d There-~

fthre, 1n order to understand the ex gost househon1equ1ty conseouences of a pronf ;"

"fposed schoo1 f1nance sy hen,~we musttunderstand how the schoo] d1str1ct w111 respond

PR

to various tax pr1ces 1n 1ts determ1nat1on of expend1tures(per ch11d




VOter?theory 1s the one adopted for;th1s d1scusslon The second prerequis1te to

_;that pred1ct educat1on expend1tures per ch11d

For expos1t1ona1 purposes we maPe the fo1]ow1ng assumpt1ons and then

"'f; use. Tab]es 2 and 3 to der1ve the expected expend1tu1e per chlld that resu1ts from

h

. medwan vouer response mode1s and the ex post equ1ty 1mp’l1cations of the expected

v expend1ture dec1s1ons

7'5; SRR heQ"“The house of med1an va]ue represents the med1an voter (House 2 1n‘

L {'2:. Househo]ds w1th h1gher valued houses have' 1arger annua1 “Incomes *“;"' K
(House 2 in D1scrict 3 has a h1gher annua1 1ncome than House 2 ln D1str1cts 1 IR
i ;} and 2) o oo 1 ) T e B . e

s 3 The demand for educat1on by the med1an voter is a funct1on of tay L
pr1ces, 1ncome, and other variables, such as eoucat1on levels: and age of d1str1ct
res1dents The. other variables:are assumed to ‘be the same for all three med1an B

- voters’in our examp]e, so that educat’ona1 expend1ture° Will be determ1ned by

'1 ‘medign voter.response”to WX ‘prices ‘and .incore alone. . It ie assumed ‘that higher
“tax prices-of education result in Tower spend1ng, h1gher prices’ of other public :
goods .and- ‘services. ‘result-in, h1gher education: spend1ng ‘because ‘they are stbsti=- "
=tutes for:education; and h1gher inccmes. resu]c in higher educat1on spend1ng be- A
cause educat1on 15, in econom1c terns, a nozyol good L S L

'*?;12 See, for examp]e, R E wagnnr, The Pub11c Economy, (Ch1cago.1 ﬂarkham 1973)

. pp.- -38-39; T.C. Bergstrom and ‘R.P. Goodman, “Private Demarid for Public- Goods" '
. American Econon1c Review, 63, -June, 19735 U, A McEachern, "Co11ect1ve Hed1an Voter

. Hypot.nes1s s ..aaonal aax Journal 3:, Jun 19751 S - .
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othver pubhc.___ ood 1s the sarne as the tax pr1ce

Ue .would ﬁ]so exﬁgct D1str1ct {ffto spend ‘more

'._'*gfchl'ld (D1 str1ct 'l) s "rgns ﬁndmg for ex EOSL ver’twca] equxty 1s not un1'1ke the

wt

""':--s_dtuatwn prevaﬂmg m most states today,'-.,

S : .. .,l""'

B

v Ty v\r-

Post DP: 1f the medwan voter s educatwn denswns do not depend on the

Lo

hen D1str1cts 1 and 2 should spend the sane becauSe the

tax pr1ce of educatwn 1s 'the same and 1ncome 15 the same. D1str1ct 3 s spend1ng

'.ecause whﬂe ‘.he tax prlce'
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-6" Do . ~ i . - . - N e e e
,_.th Dtstrmts, the tax pmce of the other goods and serv1ces 1s h1gher 1n

:Dwstr1ct 1 and thus educat1on wou]d be Subst1.uted for the othe

.ub11c goods

fﬁ{and sarv1ces *in: D1str1ct 1 to a. greater extent tHan in D1str1ct 2 D1str1ct 3 s w;;‘:,

iifspend1ng per ch11d 1n relatwonsh1p to D1¢tr1c '] and 2 cannot be pred1c¢ed be-"

cause wh11e the tax pr1ce of educat1on 1s hloner 1n D1str1ct 3 than 1n e} h_

TJ*D1str1cts 1 or 2 and the tax pr1ce of other goods and serv1ces 1s at 1east as -

‘thTgh as 1n the other two d1str1cts, 1ncome in n1s..r1ct 3 1s aIso h1ghest

Econom?c theory Wou]d pred1ct that med1an voters wou]d respond to tax'jf" 3

.f,pr1ces of other goods as’ we11 as the tax pr1ce or educat1on. Adopt1ng th1s pre-li o

»

_;d1ct1on, the conc]us1on that D1str1ct 1 w111 spend more per ch11d than D1str1ct 2

-

9ﬁ?post-DPE is most 11ke1y.: Th1s means tha+ the rank1ng of d1str1cts by expend1tures ;:f

_ifper ch11d reversec the pOS1L10n of D1str1cts 1 and 2 pre— and pOSt DPE E_.EQEE

or1zonta1 equ1ty 1s aga1n ]1ke1y to be v1o]ated post DPE because houses of thé fﬁ?'i
;h same va1ue spend d1fferent amounts per ch11d Ex Eggt_vert1ca1 equ1ty measured

f;lby re]at1ng d1str1ct averaoe spend1ng per ch11d to d1str1ct average assessed pro-::f"
ﬂpiperty Va1ue across d1str1cts may be vio]ated post -DPE depend1ng upon how d1str1ctsf5t
’“i:respond to the DPE (In our exanp1e, ex pggt_vert1ca1 equ1ty wou]d be ach1cved o
'fpﬁfor DLstr1cts 1 and 2 but the s1tuat1on for D1str1ct 3 1s uncer a1n ) Desp1te thef*:
_sihex1stence of the DPE tax prwces for educat1on for d1fferent1a11y propertj wea]thyr
"fftaxpayers varwcé as. can thelr income ; both of wh1rh afrect d1str1cts response; so'_.'_:‘f':‘j
fi;that there may be a poswt1ve or negat1ve re]at)onsh1p between spend1ng and property
;h;]wea]th across d1stricts post DPE | , ' | ’ |

B i ..‘.;; The ex Eggt taxpayer equ1ty cr1ter1on is one that has been extens1ve1y }]17*

'I,J:*~:.. ) .
addressed by the pub11c finance: 11terature usua]]y in a more comprehens1ve\manner
(%han the re1at1onsh1p of spend1ng per ch11d to res1dent1a1 wea1th o. he med1un
.oter. . we turn now to a d1scuss1on of taxpayer equ1ty From a. pub'l1c f1na'1ce

Perspact1ve :_f~ =¢fd]“ R S '.‘_g ; '_[*"-A-f;--:.i | ”'3”

T e et




EZTIT Taxpayer Equ1ty From the Pub11c F1nanc° Perspect1ve EROR P

” The prev1ous secc1on 1dent1f1ed the cax pr1ces of educat1on before and

r.‘_

after the 1n1t1at1on of a DPE system and re]ated those tax pr1ces to a poss1b1e

1 concept1on of ex anM taxpayer equ1ty The concept1on was that the tax pr1ce of

tot

educat1on shou1d exh1b1t vert1ca1 and hor1zonta1 equ1ty w1th respect to househon

res1dent1a1 wealth That concept1on is one chat seems to be 1mp11ed 1n many d1s- :‘;

' cussions of ex ante taxpayer equ1ty 1n schooT f1nance, but 1t d1ffers from the

sua1 concept1on of ex posc taxpayer equ1ty deve10ped in the pub11c f1nance :

11terature.~ The usuaT concept1on, and 1ts app]1cat1on to the f1nance of eTemen-.'7ﬁ*

| tary and secondary educat1on 1s presented in th1s sect1on In add1t1on, data f;fi g
from two hypothet1ca1 d1str1but1ons of sch001 d1str1cts are used to demonstrate .
the potent1a1 d1ffer°nce between ex pgst pub11c f1nance equ1ty and ex ante and

-.veg,p_f;fichool ﬁnanc° equ1ty | | | E Eo

!i_::_: The pub11c f1nance concept1on of ex pggt_taxpayer equ1ty 1s based on

f ab111ty to pay and 1t evaTuates the reTat1onsh1p between edqcat1on spend1ng and
taxes on. the one hand and 1ncome on. the other hand 311 from the perspect1ve\of

-and1V1dua1 taxpayers There are two 1mp11cat1ons of th1s pub11c f1nance apprdach
that shoqu be noted w1th respect to the assessment of taxpayer equ1ty F1rst, 'i'T
totaT net benef1ts def1ned as educat1on spend1ng on behaTF of a taxpayer m1nus fr

. ~Y ¥

educac1on taxes pa1d by the taxpayer 1s made an obJect of concern, as opposed

to a Tess comprehens1ve focus on tax pr1ces or EdUCutTOH spend1ng aTone Therc

have been va11d argunents in favor of analyz1ng costs (taxes) and benef1cs

(spend1ng) separateTy, each w1th respect to 1ncome, rather than comb1n1ng the two

:d 1nto a. net benef1ts neasure Th1s 1s an a1ternat1ve chat m1ght be appropr1ate
: 7.

for e1ementary and secondary educat1on when taxpayers 1nc1ude many peopTe w1thout

: ? ch11dren and theJanaTyst w1shes to conSnder that educat1on spend1ng benefits

- ;3{3;3;.' : LTTQ




on1y parents 13 Second the measure of ab111tj to pay is broadened from

’es1dent1a1 wEa1th to 1ncome A]though the use of 1ncome can be cr1t1c1zed

because 1t does not a1w&f

*

_h1nc1ude changes 1n net assets and is. genera11j

T

: measured on an annua] rather than 11ret1ne bas1s, st111 1ncome 1s c1oser to

-

‘a comprehens1ve ab111ty to paj neasure than 1s res1dent1a1 wea]th

A maJor prob]em in the pub11c f1nance approach 1s how to dev1se a.",_f':'

. measure that appropr1ate1y comb1nes educat1on spend1ng and‘taxes w1th 1ncome 17?:; 3"ﬂfﬂi

for each househo]gx One measure that reso]ves the prob]em rather we]] 15 ca]]ed

Atk1nson 5 Index named after Anthony B Atk1nsons a Br1t1sh econom1st who dev?sed

]5 and

D

1t ]4 Atk1nson s Index has been used 1n “the study of 1ncon° d1str1but1ons

has recent]y been 1ntroduced to the schoo1 f1nance 11terature by‘Pobert Inman 1n
. A .

an artdc]e that eva]uates the equ1ty of a1ternat1ve schoo1 f1nance p]ans in the

New York metropol1tan reg1on ]6 ﬂ

. o Atkmson s Index 1s an appeahng neasure for three reasons ’First

1t a]]ows e7p11c1t express1on of equ1ty va]ues through cho1ce of the number

ass1gned to a cruc1a1 paramet=r in the 1ndex lf the parameter 1s Set at a very

'ph1gh number, the 1ndex becomes cons1stent W]Lh a va1ue Judoement that we1ghts~the

/-.‘ .

1 bottom of the d1str1but1on much more. h1gh1y than the m1dd1e or top In fact, 1f

l5the parameter is set to equa] 1nf1n1ty, the-1ndex can be 1nterpreted as a math-" |

. 7

flemat1ca1 r.ep,-esemm;]or. of John Raw]s equ ty cr1ter1on th t 1s. concerned on]y

‘ .

Cwith the 10W85t m°mber of a distr1but1on.: on' the other huod 1f the parameter is iffhffif

ﬂis set very 1ow, c1ose to zero, the 1ndex we1ghts a11 members of‘the d1str1but1on

~

;_13 See S.C. Ne]son, "The Equity of - Pub11c Subs’ d1es For | i1gh°r Education",,'.s,

M“Papers in_ Education Finance, Paper ho 5 Educ>L1on Conm1 sion of Statcs, Denver,. L
;_Co]orado, February, 1978 ‘ : _ o, S o

‘ 1970,

A Atx1nson,-"0n the Heasurement of Inequa11+y", Journa] of Economwc Theory. BEEE

- 1s. See A, Atk1nson, "On the deasurement...’, and A Sen, 0n Econcm1c Ine"ua11tW,;d”

(ﬂew York N d Norton, 1373)

16! 'R. Inman, "0pt1na1 F1sca] Peform of Hetropol1tan Schools", Anerwcan Fccncm1c
Rev1ew. 53. harch, 19 /8 v : - .
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't”7m;equally and becomes cons1stent w1th Bentham1te ut111tar1an1sm

tggtﬁf}set between zero and 1nf1n1t/'we1ghts the bottom part of the d1str1but1on‘pro-

"T'j'Well be1ng, 1f more equ1ty were 1ntroduced 1nto the system The 1nterpretat1on

' ~;vprov1des a measurement of the cost of inequlty

b -1burden 1mposed by the state taxes used to f1nance state a1d however, the pub Tc3

ol fStep one 1nvolves sp=c1fy1ng a 1eve1 of wel] be1ng, or ut1 1ty‘ level ‘as’ 1t 15

"..;ut111ty levels of al] househo]ds or taxpayers 1nto a. measure of soc1etal wel]-;'

]7 A parameter_

LE

gress1ve1y more as the parameter s va1ue 1ncreases.ﬁ:;j"”

' The second appea11ng character1st1c‘of Atk1nson s: Index 1s that 1t

"7,'has a conven1ent 1nterpretat1on that a]]ows one to spec1fy how much tota]

“

Y F1na11y the 1ndex 1s a good measure because 1t can eas11y ancorporate B
R ’/‘L) ot o
'_-1nformat1on on taxes, spend1ng and 1ncome 1nto one summary stat1st1c that can

" be compared across d1fferent d1str1but1ons. Note that th_ ante and ex gos

.

.school f1nance taxpayer equ1ty formu1at1cns d1d not take 1nto accoUnt tue}

'Jff1nance formu]at1on in: genera] and the spec1f1c 1ndex we descr1be below are

L,

PO T S R rs

73safrectnd by state taxes 4-For these three reasons, Atklnson s Index warrants a

"more deta11ed exp]anat1on ahd thTS 1s prOV1ded 1n the foTlow1ngj aragraphs

The 1ndex is constructed in two steps F1rst, spend1ng, taxes, and

"511ncome are’ comb1ned 1nto on fber for each household (step one) and then the ;ﬂ

d,numbers for each househo]d are comb1ned 1nto a summary stat1st1c (step two)

LY »

Epop 4,.-_'_,-._‘.;&-.‘-

"ca11ed by econom1sts, for each household or. taxpayer and step two comblnec the;,;

1

. be1ng, or a soc1a1 ue]fare funct1on, and then computes an 1ndex of the equ1uy T

Lt

of the soc1etal we]] be1ng, our end obaec*xve : h; .ijf _{;i' fﬁlﬁ

S il e

_'}“;JournaT of Econon1cs. 88 November, ]974

o

.17 See S. ATexander,_"50c1al Eva]uat1on Through Not1ona1 Cho1ce": Qﬂiﬁiéﬁlihljﬁj



"_,a,' R o

Stepronev1s accomp11shed by reduc1ng spend1ng, taxes, and 1ncome for .?77

.each househo]d to a 1eve] of weH be:ng or a u 111ty 1eve1 for each househo]d

:ﬁiThere are a. number of assumptlons that are 1mp11ed 1n the der1vat1on of such a

N

;autillty 1eve1 1nc1ud1ng the se1ect1on or var1acles 1n the 1ndex and the funct1ona1fi e

1iform the 1nde< tanes.. There are an 1d¥1n1te nunber of poss1b1e ut111ty spec1f1ca-1'ﬁg:]=

- tions so that the assumpt1ons are cr1t1ca1 For our examp]e, aga1n draw1ng on-

l}}Inman, we . 1nc1ude the educac1ona1 expendltures rece1ved by each househo1d (ED ),

,ffthe gross ;nua1 1ncome of each household (I ), and the tota] state and 1OCa1 taxes;ff‘:;

S RS A
ilépa1d by each houséhold (T]) Note that the varyab]es cou]d be expanded to Tnclude o

:1.other 1oca1, Siate and Tedera] goods and servmces and the taxes pa1d to f1nanca f_ ,hfjf
5fithése other pub11c goods and serv1ces' however, we w111 not pursue th1s here
’:hBy exc]ud1ng th°se other goods and serv1ces we are assum1ng that 1ncome 1ess taxes%i*“;

3pa1d for educat1on p]us educat1on spend1ng are ‘hc'1tens that detern1ne househn]d

".F]] be1ng -h}ﬂ}.*"tid;b;_'”"

S “; -

R

After determ1n1ng the var1ab1=s that 'h er 1nto a ut111ty formu]atnon

- R

'T~we nust spec1fy the mathenat1ca1 operat1on, also Pnown as the funct1ona1 form,
ﬁtthat 1s used to conblne the. var1ab1es to a ut1]1ty 1ndex for edch househo{//and

,;aga1n, there are an 1nf1n1te number of poss1b111t1es A comnon funct1ona] .orm-."=12{5\’
i L .‘.

'faand tbe ‘one used by Irman is a ut111ty index. for each househo]d (U ) of:tne;formr?

o .' L ' ; ._ < ' ].-cc.':-’ :
R ’=;(50i-:):;(;I._':-" T1) o
‘ S LT - | | R
iiwhere = is' a paramoter tdat var1es between zero dnd one: whose mean1ng'w111 be

~

*”exp1a1ned short]y. This- ut111ty 1ndex, often ca]led a Cobb Doug1as funct1on 1n

d'econom1cs has a: number of des1rablo propert1es.- For examp the 1nde< 1s mul--.
ﬂ;t1p11cat1ve so that ut111t/ *s a ‘unct1on of cducut1on and after (educat1on) taxh“z““
1ncome and- the 1nteraction of these quan+1t1°s. Thus, zero 1eve1s or e1ther _;g5‘ hwf @

Qducatlonﬁ a er tax 1ncove _yu. J “hro utﬂu,/ A]*o, tne mportance of

K

[ P




'.._'fi

“~Jndex by S

e

?'1l“f~educat1on versus after tax 1ncome can be 1ncorporated 1nto ‘the ut1T1

;g_spec1fy1ng the

fijue of =, _An & of one 1mp11°s that a]] ut111ty 1s der1ved fromf

’f;vmeducat1on, an & of zero.1mp11es a]] ut1ﬂ1ty 1s der1ved from after Lax 1ncone

“The va1ue of ?‘ an be set as an exp11c1t va]ue Judgement or by exam1n1ng the fiijff

' fbudgets of househo]ds In the 111ustrat10n at the end of th1s sect1on we set

:Qldc equa% to .2 wh1ch 1s approx1mate1y equa1 to the share of educat1on spend1ng 1n?{h
g ‘ . L

many househo1d budgets. > {:'ﬁgf E '”g;bfp:fg:;,_‘ f*f_'_t .f},{*p,,ffff;f;

o The second step needed to ca1cu1ate Atk1nson s equ1ty 1ndex requ1res‘ f@f}
..-s \. _"- 2

that the househo]d u¢111t1es be comb1ned 1nto 4 measure of soc1eta1 (or community)

"we11 be1ng where the soc1eta1 we]] be1ng 1s ca]]ed "soc1a1 we]fare" and thetmeasura

"~p1s terned a "soc1a1 we]fare funct1on . Then ch1a1 we]fare can be eva]uated 1n :Je~

RPN~ 4

'f;terms of 1ts equ1ty Aga1n 1t must be emphas1zed that the formu1at1on of soc‘a1'
S & o
.‘we]fare funct1pns 1s based on manj assumpt1ons and an. 1nf1n1te number of soc1 ;Q{T"

L

‘ i‘_we’lfare funct1ons can be formu]ated However, as was the case for the utﬂ y . o

ffunc 1on we can spec1fy a soc1a1 we]fare funct1on that has certaln des1rab1e pro-h-ﬂ

i, ewe o
eyt e e A e

pert1es.@ A soc1a1 we]fare funct1on (SNF) used qu1te extens1ve1y 1n the econom1cs -

.

‘5‘11terature can be spec1f1ed as fo11ows"igbﬂ“['if

':'f.where n equa]s the nunber of househo]ds, A and B are constants, and E is a parameter

e that W111 be d1scussed short]y.]sﬂﬂ, ‘a _ f_'<"f ‘ ~r;,;,;_

p : N . L . P [l :
. R - .o - . . e . . DR :

L 18 " Thete are a. nunber of ways that the ut111ty functde c~u1d be mod1f1ed to -
’ .ref1ect different judgements on-how ‘education and income arg combined ‘to achieve
'“Ut1]1tj For example, the e« parametes could vary-according 'to a character1st1c of
.+ the househo}d, such as income, so that education is we1ghted more .o less hedvily:fo
.. Tow income househo]ds. A -constant-term could be;,introduced ‘either. multiplicatiyely.:
" -oradditively and this term could.also vary by househo]d to’ represent different rolaz
. tive efficiéncies in produc1ng ut‘ihty from the same . 1eve1; of 1ncone and educa*xcn.
:The constant term could also be related to.:income 1eve1s.z : . ‘

;‘19 Note that the SYF can be’ computed for a ‘ta & using an] househo]ds 1n tne
jstate or average: values for each schoo] d1str1ct.1x‘_~_. . T

\._'r‘;_.‘v o 4




;A]thoUQh we w111 not go 1nto a]] the prop s of th1s soc1a1 we]fare functxon
0

ere,ncerta1ngcharacter1st1cs re wortn menc1on1ng F1rst, note that soc1;;:jfg

“'fSecond,hthe parameter E, wh1ch can vary from zero to 1nf1n1ty, 1ncorporates equ1t/

> v

nfwconcerns exp11c1t1y 1nto che soc1a1 welfare funr on and subse uent1y 1nto the
! q

5f:equ1ty 1ndex The larger'the va]ue of E the more concern 1s shown for the lower

f;ﬂend of the d1str1but1on of ut1ht1ec | ‘For exannle, 1f E is perm1tted to be 1nf1n1ty
Et-(1n the 11m1t) the soc1a1 weIfare funct1on will be cons1stent w1th Rawls max1m1n
fi;pr1nc1pa1 If E is. set equaI to zero, the soC1a1 weIfare funct1on is ut111tar1an
gr?Thus, the advantage of th1s soc1a1 we]fare funct1on js_thatJequatj concorns can be
expressed eXp11c1t1/ by spec1fy1ng a des1rab1e va]ue or a]ternat1ve va]ues of E

F1na11y, we reach 2 po1nt where the 1ndex of equ1ty can be constructed and

Tt we ca]] that 1ndex Atk1nson s Index (I) Atx1nson s Index is- der1ved fron the ut*]\ty .

._Ae

‘\d soc1a'l we]fare funr'nons and can be sp°c1 1°d as fo]'lows

'”fﬂwhere U1, n. and E .are descr1bed above and g 1c the mean ut111ty 1eva]> of a]]

.*Q;héUSeholds ?] Atkunson s Index ranges betw en zeyo and one and desp1te 1ts compu~ .'4

";tat1ona1 awkwardness 1t is der1ved s0- that 1t has a reasonab]e 1n+erpretat1on }Theﬁe'yi

-’f‘va1ue o tk1nsonis Index can be 1nt°rpreted to mean that 1f ut111t1es were equa]]y o

S d1str1buted then we wou]d on]y need 1-1, wncre - -1 1s a fract1on of tota] ut1]1ty, -

S - 22
*;rito ach1evo the same leveI of soc1a1 weIfare as we now exper1ence.

When 1= 25 for
'ﬁddexampIe, 1t means—that the same level of soc1a1 we]fare wou]d be obta1ned 1f /5%lof R
ff;the tota] ut111t) Ws xedts*r1buted equa.]J among a]] Hbuseholds. Thus, when I equals

zero it repreSEnts éomp]ete equ1ty and when I equals one, compTete 1nequ1ty 8

,‘.t shou]d aIso be notﬂd tha* I d1sp1ays cons cant re'latwe 1nequa1\1ty avers1on a]—-‘-

-ZQQ;,Séé A Atkwnson;~"°n tne Weasurement

“ﬁh'2115‘The mathemat1ca1 der1vation 1s ava1lab1e from the authors on request

A

2'.”_'Sée"' :A.., A_t-_’dns‘on ,~‘..‘an the? Measur‘ement’ ‘;_"" 2hm




?*;ss;Atk1nson s Index and the schooT f‘nance formuTat1ons of ex ante and ex. p

B Ty, 1978
o

. though ‘it 1s--not a'l.va/s sens1t1ve to mean preserv1ng transfers..z-;" ATso whﬂe_-" '

-_&the assumptwons and compucat1ons needed to der1ve I aressomewhat compTex the

TffgactuaT caTcuTat1on o. I s rather stra1ghtforward T“ﬂ'f"“u'{;_lf g

' L . Lo . ‘_

Au the beg1nn1ng of th1s sect1on we p01nted out severaT conceptuaT

'3;3d1fferences between a pubT1c f1nance fornuTat1on of taxpayer equ1ty such as ;;,:f

J"f:equ1ty However these d1fferences can be seen more cTearTy W1th an exampTe.aff%if.ﬂ
. The exaine 1s compr1sed of two hypothet1ca1 "states“ where each state

‘ihas s1x d1str1cts, each d:str1ct has one househon (or taxpayer), and each house-‘*i

. hon has one cthd 1n schooT 24 Both states have a DPE fund1ng system w1tn a

. $50 000 guarantee TeveT for assessed vaTue of property per ch1Td “

.ﬂ?§f., The'bas1c f1nanc1aT ‘and f1scaT data for the s1x d1str1cts 1n both ~;¢1;,ff

”WJT states, States A and B, are d1spTayed 1n TabTP 6 Educat1on expend1tures per

5’.!_ ~ch11d average 5900 in both states, s1nce a DPE 1s 1n effect the expend1ture per h:_?

ChT]d eQUETS the n1TT rate t1m°s SSO 000 Tota] taxes for educat1on “equalr statei?{;
pTus TocaT taxes. The state tax 1n State A is a proport1ona1 1ncome tax,_ihf‘f' |
State B the st:te tax is a progress1ve 1ncome tax.- The TocaT tax 1s equaT to _
the m1TT rate t1mes the assessed vaTue. The tdx pr1ce for educat1on shown 1n) e

TabTe 6 is the percentade of each educat1on dodﬂar that 1s prov1ded through the \

s *TocaT tax system

Ea -
SN

htg-sf~eﬂ; ﬁ These two hypothet1caT states dramat1caTTy 111ustrate the potentxaT

>

- confTict among the var1ous formuTat1ons of taxpayer equ1ty expTa1ned 1n the pre—fzf

.f~ii v1ous sect1ons. Both states ‘are. equ1tabTe usﬁhg d]fferent schooT f1nance fOrmu--'z

- .
.A.Dv\

Lo 23 See R. Berne and L St1efe1 "The Heasurement of Equ1ty in SchooT F1nance
- w1th an’ Expend1ture D1spar1ty Heasure s Draft repor to 4. S 0ff1ce of Educat1on,»i

PR
LY

~324. These nay seem T1ke ouerTy S1mpT1st1c assunpt1ons, however the number o._d1s—5

“ o tricts in the state coqu easily be 1ncreased and the ‘singia household. assunpt1on
- could. be re1nterpret°d -as-an average figure for any numbér: of househo]ds. e couldj
;“1ntroduce different numbers of ch11dren per househon but th1s woqu not af.ect ch°
e -'.conclusdons e dr W rrom the .O\anple. / 2‘)8 -
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_?lat1ons of ex antn taxpayer equ1ty One vers1on of hor1zonta1 tax pr1ca taxpayer

yeqult/ 15 present in both states s1nfe d1str1ccs w1th 1dent1ca1 va1ued houses face

. 1denc1ca1 tax prlces._ Note, for examp]e, that D1str1cts 4 and 5 1n State A have theff

,fsame house va1ue and face the same tax pr1ce. A ver510n of vert1ca1 tax pr1ce tax-'7

:Jpayer equ1ty that on1y con51ders the tax pr1ce of education 1s exh1b1ted 1n both

fdstates s1nca d1str1 ts w1th houses of h1gher va1ue face hxgher tax pr1ces. 'In.ﬂ'rf?v.

l¢thls case, due to the structure of the DPE,)the tax pr1ce 1s proport1ona1 to

'fhouse value./ F1na11y, the ex. ante schoo1 f1nance taxd%jer equ1ty formu]at1on,'r

. Y N . -
; spec1f1°d as "equa1 y1e1d for equa] efrort" is. present in both states 31nce the T

mm111 racn detern1nes spend1ng due to the D?E Thu&d;aocord1ng to a. number of ex.fff

3

e;ante scnoo] f1nance taxpayer equ1ty formu1atlons bott states can be cons1dered fff'”

7* \T&

"equ1tab1e.?5;fma.?f

TR

'"f: Ex post schoo] f1nunce taxpayer equ1,y 1s norma]]y concerned wlth the‘.:}ff

-factua1 relat1onsh1p becween spendlng and wea1th expressed 1n assessed va1ue 6¥
f'property.v There are a nunber of stat1st1%a1 measures that capture th]s re1at1on-9s”
i'sh1p 1nc1ud1ng the corre]at1on, s]ope and e1ast1c1ty where 1n each case a va1ue of

v:zero reoresents no - observed re1at1onsh1p between spendlng and wea1th Nhi1e the.

,3'e1ast1c1ty derlned in thlS case. ‘as’ the s1ope from the regres51on, ED f(Uea]th), _7

)

.i mu]ta%11ed by mean wea]th d1v1ded by mean spenu1ng, ay be ‘a preferable measure,-f3J
" /“ .

'3"*he elast1c1t/, s1ope. and corre1at1on a]l ca1culated fron the S1mp1e regress1on, gﬂ

;f'ED (wea1th), are d1sp1ayed for States A and & 1n Tab1e ?i26

s

¥

‘25 As p01nted out in sectlon II, a DPE for 7Fucat1cn does not Tntroduce tax pr ce

;l'equ1ty ror other pub11c goods -f'-au‘._;fl~
1'_26 For a.more in- depth d1scussnon and emp1r1ca1 ana1ys1s of various ex- gos+ _
:=.schoo] f1nadce measures see R, ‘Berne .and L. ﬁ iefel; "A Methodo1oglca1 Assessa«l"ﬁ

‘ment of Education Equality and Wealth: Neutra11ty Heasures .- Public Policy '~ =)
©.Research. Institute,. Graduate School of. Pubb1c Adm1n1stratlon. New- York. Un1vers1t/, :
- +and Papers ‘in.Cducation Finance, Paper ﬂo.,17 Educat*or cmm1ssxon of the Ffa
“ Denv°r, Co]orado. U]J, 1978 SRR / . ‘

AR

/ 2"’0

For. ali’ three schoon

7f1nance ex: oost taxpayer equ1ty measurec State A'1s Judged as mome equ1tab1e than }%
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State B aIthough compared to coanetn equ1t/, both states are 1nequ1tab1e.,-f{f

[

Th1s 15 cIearIy at odds w1th the f1nd1ngs?fron ex ante schooI f1nance taxpayer

Lo

equ1ty for States A and B.-,»'E'"

Atk1nson s Index of equ1tJ can. be used to assess the s1tuat1on 1n

ates A and B from an ex gos pubI1c f1nance perspect1ve RecaII that At41nson sjfﬂf
v . o
Index 1ncorporates 1nformat1on on each dTStrICt s educat1onaI spend1ng, gross 1n~;77%

come, and IocaI and state taxes for educat1on Ear11er 1t was po1nted out,that "QQJ;
Atk1nson s Index couId 1ncorporate d1fferent preferences for equ1ty by vary1ng
the parameter E and three vaIUes of At<1nson s Index w1th e spec1f1ed at 1. I 8 0

and 400 (aII w1th =< at 2) are dxsplayed 1n TabIe 7 S1nce equ1ty by Atk1nson s

<

Index 1s def"ned as zero newther State A nor State B 1? compIeter equ1tab1e fron

th1s"ormu1at1on. Now however State B is Judged to be more equ1tab1e than State A

[

Tor a w1de range o‘ vaIues of E, a reversaI or the f1nd1ngs from the ex g' L

o

I schooI f1nance taxpayer equ1ty ‘ornuIat1ons. :jo‘fﬁ_z'_j o [1fj;‘tf_;?l*
| ' Th1s exampIe has shown that under rather pIaus1bIe condit1ons the
aIternat1ve fornuIat1ons of taxpayer equ1ty can y1e1d contrad1ctory resuIts

| Th1s re1nforces the suogest1on that alternat1ve equ1ty formuIat1ons shouId be

cons1dered by schooI f1nance researchers and poI1cy anaIysts
ftiV:'ftQNCTﬁffonsx -

In the 1970 s the quest for equ1ty 1n schooI f1nance has been s1gn1{1;”;'bj

antIy 1nf1uenced by the courts. Judges and Jud1c1a1 advocates have naturaIIy beent;
drawn towerd concept1ons of equ1ty that conform w1th IegaI standards and somet1mes ?ﬁ
jé the resuItant concept1ons have been s1mp11f1ed and somewhat narrow.- The s1mp11f1-'ff
cation 1s espec1a11y ev1dnnt w1th respnct to Concept1ons of taxpayey equ1ty becausern
.ﬁ of the ex1stence of a vast pub11c flnance 11terature that has d1scussed and debated;i

’. St \ -' PO . ~ \ i
,ways,t Jth1nk,about and measure taxoayor equ1ty Iong before the courts were bro&gh._.




T

.3nto the schoo] f1nanc== cases As stat’e 1eg1s1acures cont1nue to respond to the

’TCOUTLS and to the1r own const1guencs 1n e..orcs'to re form schoo] f1nance to ach1eve51ﬂ}

'/.'

'jgreater equ1t/, 1t 1s 1mpoﬁ&ant to’step bacx and th1nx about what we mean b/ tax-

:?payer equ1ty, what vie w1s,””

ﬁrsu]ts of: “ref orm efforts

ch1eve by rclorn, and how we w111 measure the re-?=7

A S

There are a numb?{ of ways to- th1nk about taxpayer equ1t/ Ne have d1s— o

. ’ / )

- cussed the d\fgerences gﬁtween ex ante and e< post concept1ons as we11 as the

PR

. P

' 1nc1ud1ng a

>
AT

‘

R

“d1fferenc=s betaeen the sc%oo] f1nance and che pub]lc .1nance approaches fhe7ﬁ””

a . # ;
schoo1 f1nance approach whether ex ante or ex oost, a]ways uses wea]th as a

the re]at1on<h,Pgbe ueen ;ax‘pr1des for educat1on and house va]ues or equa1 y1e1d;'ﬂ~ 1

5._.

for eQUa1 éﬁforc 1nc3ude? . measure 0F! both spend1ng and taxes, wh11e +he ex poscj‘

"lmgtes spend1ng a]one to wealch ;;,_ _: i W.'" 7-‘fyjf
o 3h The pub]]c_f1nance~approach is an ex post one that in add1t1on to

'neasure of both spend1ng bener1cs and tax 1nc1dence, uses 1ncome ~fv-f*

as the ab” 1ty-co pay,neasure \The pub11c f1nance approach has much to recommendv T

it‘ TnC]Ud1“9 a broa@«measure of ab111n¥-t0 Pay,_a comprehens1ve measure of nec ,':’T'"

ffbenef1ts, and the al]owance of Toca] Che]co : In genera1, the pub]1c f1nance

“'approach 1s more comprehnns1vé and re]ates nor° eas11y to t e ways in wh1ch pub11c

‘”E;ector eQU1ty 15 usua]ly thoughwabm‘L and. ”°55“”8d

:,;}E_ An obv1ous first react1on to the use of the pubT*‘»f1nance approach 1S‘Td

o to express concern about the ab1l1ty to co]]ect the needed data, especna]]y the"

Y

Lt

1ncome data and to some extent the tax data. There are. several responses to th1s

.- !

‘-;reaction.. Robert Inman has recantly used che approach 1n nic study of the New York

metropolntan reglon ano by mak1ng US° o data on avergge hnuseho1ds has been ab]e

.to execJte 'the approach.z,z. In additwn many of the ana‘lysts who have 1ooked at

. .‘ B
D AN R R e -

‘. . < . . ; ' oy

27 Inman;'“Opcimal k1sca: ReTorm _'i\.j:f!”("‘

L , o T s ST

’in s-paper has addressed these 1ssued ‘or.caxpayer equ1ty’;lT

- e— —



‘ﬂtne pub11c f1nance apbroach were a deslrab]e one, then 1t IOU]d be possrb]eu_v

f?i'fcollect the necessary data

;_;ﬁ'destrable neasures tan be prov1ded .L.ff

In tﬁe end tﬁe

e T -

e

T

28 See, for exanple w L Hansen and B. A Hexsbrod "The D1str1but1on of Costs _
“a@nd- D1rect Benef:ts 0 Public Higher -Education" ap Journal of” Human Resources,_“,f:»-‘“
Spr1rg, 1909, and thn debate 1n the Journa] of Hunan Resources in;subsequent T

29 As reported in A Odden, "Schoo] Flnance Reforn 1n the Stategﬁ' 1978" L =

Report ‘No. F78- 1 Educae1on Finance. Center, Eduéat1on Commission ‘of the, States,,

~duney’ 1978, pu v111, d1ssour1 -Kangas, . Maryland, Connect1cut and Rhode Is]=nd
'vuse a meaSUre-o. 1ncone 1n the school ﬁnarcn p]an 1-._




